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(54) PROJECTION TYPE ALIGNER 

(57)Abstract: 

PURPOSE: To perform exposing by setting each shot 
region, under an optimum condition, to the focusing 
surface of a projection type optical system, not 
depending on the surface condition (projected or 
recessed) of the shot region of a photosensitive 
substrate. 

CONSTITUTION: Position in the direction Z is 
detected at the measuring points P1 to P5 on the 
shot region of a wafer W and distribution of projected 
and recessed areas on the shot region is obtained 
from the detected result and known data of process 
structure. For instance, when a pattern of the 
narrowest line width is exposed to the pattern region 
40B, a level difference (ZA-ZB) of the other region 
obtained with reference to that pattern region 40B is 
added as the offset to the height of the best 
focusing surface 42, considering the pattern region 
40B as the reference surface for focusing. The 
pattern region 40B is focused to the best focusing 

surface 42 by setting the exposing surface to the focusing surface 42A after the addition. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1]A projection optical system which projects a mask pattern on a photosensitive substrate, 
and a substrate stage which holds said substrate and positions said substrate in a flat surface 
vertical to an optic axis of said projection optical system, A focal leveling stage which actjusts an 
angle of inclination of said substrate, and height of an optical axis direction of said projection 
optical system of said substrate, A projection optical system which projects an image of a pattern 
for focus detection aslant to an optic axis of said projection optical system using a 
nonphotosensitive light to said photosensitive substrate on a measure point of plurality in an 
exposure region by said projection optical system, A light-receiving optical system which 
condenses catoptric light from said two or more measure points, and carries out re-image 
formation of the image of a pattern for focus detection on said two or more measure points, Two 
or more photoelectric detection means to generate a detecting signal corresponding to each 
amount of strike slips of two or more images in which re-image formation was carried out by this 
light-receiving optical system, In a projection aligner which has a control means which controls 
operation of said focal leveling stage based on a detecting signal from a photoelectric detection 
means of this plurality, based on a process structure of each detecting signal of said photoelectric 
detection means corresponding to said two or more measure points, and an exposure surface of 
said substrate, A projection aligner establishing a calculating means which calculates an offset 
value for doubling a base level of a focus on said substrate with the image surface by said 
projection optical system independently for said two or more measure points of every. 
[Claim 2]Where an image of a pattern for said focus detection is projected into an exposure region 
by said projection optical system from said projection optical system, A detecting signal of said 
photoelectric detection means to correspond, respectively in two or more measure points 
distributed the whole surface in said exposure region by driving said substrate stage and running 
said substrate is searched for, A detecting signal of said photoelectric detection means in two or 
more measure points when said calculating means is distributed all over said, And the projection 
aligner according to claim 1 calculating an offset value for doubling a base level of a focus on said 
substrate with the image surface by said projection optical system independently for said two or 
more measure points of every based on a process structure of an exposure surface of said 
substrate, 

[Claim 3]The projection aligner according to claim 1 or 2 making light flux used when projecting an 
image of a pattern for said focus detection into an exposure region by said projection optical 
system from said projection optical system into light flux which has the bandwidth of not less than 
100 nm. 

[Claim 4]On an optical path to [ out of said projection optical system ] said two or more 
photoelectric detection means, The projection aligner according to claim 1, 2, or 3 arranging an 
optical filter for carrying out entropy of the wavelength sensitivity characteristic of light flux used 
when projecting an image of a pattern for said focus detection into an exposure region by said 
projection optical system from said projection optical system. 

[Claim 5]The projection aligner according to claim 1, 2, 3, or 4, wherein said calculating means 
amends a desired value according to height of an image formation face by said projection optical 
system using an offset value independently calculated for said two or more measure points of 
every. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the projection aligner especially provided with 
the focus detecting device for focusing of a sensitized substrate about the projection aligner 
which transfers mask patterns, such as a circuit pattern, on the sensitized substrate. 
[0002] 

[Description of the Prior Art]When projection exposure of the patterns (or photo mask etc.) 
of reticle is conventionally carried out via the projection optical system of high resolving 
power with a projection aligner on sensitized substrates (a wafer, a glass plate, etc. in which 
the photoresist layer was applied), The work which makes the exposure surface of a 
sensitized substrate agree correctly in the image formation face of the pattern of reticle, i.e., 
focusing, serves as an indispensable thing. In recent years, while the depth of focus of a 
projection optical system becomes narrow, the actual condition is that the thing using i line 
with a wavelength of 365 nm as illumination light for exposure is also obtained only for the 
depth of about **0.7 micrometers. For the projection view field of a projection optical system 
to tend to increase every year, to continue all over a large exposure view (for example, 22 
mm squares), and to secure the big depth of focus as much as possible is desired. 
[0003]thus, in order to perform focusing good all over a large exposure view, use any — it is 
required that both the surface smoothness of the subregion (shot region) on the sensitized 
substrate which enters in the exposure view and surface smoothness (namely, a curvature of 
field and an image surface inclination are small) of an image formation face should be good. 
Among these, about a curvature of field and an image surface inclination, there is also a thing 
depending on the optical performance of the projection optical system itself which the 
flatness of reticle and parallelism become a factor although it is [ however ] large, on the 
other hand — the subregion on a sensitized substrate, i.e., 1 time of a projection exposure 
field, (shot region) — each time — display flatness, although it is alike to that extent by a 
sensitized substrate and different, When only a fine amount leans the electrode holder 
holding a sensitized substrate, it is possible to set up the surface and the image formation 
face of a shot region on a sensitized substrate in parallel. 

[0004]Th us, as the technique of also taking into consideration inclination on the surface of 
one shot region on a sensitized substrate, and performing focusing, the art indicated by 
JP.S58-113706A JP.S55-1348.A, etc. is known. In JP.S55-1348.A, the spot of an optical 
beam is projected on four on a sensitized substrate especially via a projection optical 
system, and the art of carrying out photoelectric detection of the spot image by the 
catoptric light, and performing focusing of a sensitized substrate and inclination correction 
(leveling) is indicated. 

[0005] However, since the latest semiconductor devices accumulate the pattern of much 
complicated structure on a substrate and are manufactured, the surface smoothness of the 
exposure surface on a sensitized substrate tends to worsen. Therefore, the state of 
unevenness in the shot region on a sensitized substrate is measured, and development of the 
art of doubling the average field of that shot region with the image formation face by a 
projection optical system in consideration of this measuring result is performed. For example, 
in JP,H2-19813Q.A, Fix the position of the optical axis direction of the projection optical 
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system of a sensitized substrate, and the sensitized substrate is moved, By measuring the 
position (focusing position) of the optical axis direction of a projection optical system in two 
or more measure points in the shot region on a sensitized substrate, and calculating the 
average value of this measuring result, The surface position detection method which 
calculates the offset value of the focusing position resulting from the structure of the 
pattern in the shot region or a difference of arrangement is indicated. In this method, the 
average focusing position in consideration of the unevenness in a shot region is measured by 
applying that offset value to the measuring result of the focusing position in the measure 
point of each shot region, for example, a center. 
[0006] 

[Problem(s) to be Solved by the Invention]In the conventional projection aligner, the offset 
value of the focusing position was calculated as mentioned above by equalizing the focusing 
position measured in two or more specific measure points in a predetermined shot region. 
However, actually, by process structures (arrangement, a level difference, etc. of a pattern), 
the state of unevenness of the exposure surface of each shot region of a sensitized 
substrate is various, and cannot ask for the shape of the average field of each shot region 
correctly only by equalizing the focusing position in two or more specific measure points. 
Therefore, there is inconvenience that the case where the average field of each shot region 
cannot be stored within the limits of the depth of focus to the image formation face of a 
projection optical system according to an exposure process if arrangement, a level 
difference, etc. of the pattern in each shot region on a sensitized substrate change arises. 
[0007]It was difficult not to double the average field of each shot region with an image 
formation face, and to double the field [ a field ] to make it focus preponderantly with an 
image formation face by the conventional method, even when it seems that he wants the 
field where a pattern with the narrowest line width is exposed, for example in each shot 
region to focus preponderantly. This invention does not depend on the state of unevenness 
of each shot region of a sensitized substrate in view of this point, but it aims at providing the 
projection aligner which can be exposed by doubling each shot region with the image 
formation face by a projection optical system in the optimal state. 
[0008] 

[M eans for Solving the Problern]A projection optical system (PL) to which a projection 
aligner by this invention projects a mask pattern (R) on a photosensitive substrate (W), A 
substrate stage (21) which holds the substrate and positions the substrate in a flat surface 
vertical to an optic axis (AX) of a projection optical system (PL), A focal leveling stage (20) 
which adjusts an angle of inclination of the substrate, and height of an optical axis direction 
of a projection optical system (PL) of the substrate, A projection optical system (1-6) which 
projects an image (ST) of a pattern for focus detection aslant to an optic axis (AX) of a 
projection optical system (PL) at two or more measure points (P1-P5) in an exposure region 
(SA) by a projection optical system (PL) using a nonphotosensitive light to the 
photosensitive substrate, A light-receiving optical system (7-10) which condenses catoptric 
light from a measure point of these plurality, and carries out re-image formation of the image 
of a pattern for focus detection on a measure point of these plurality, Two or more 
photoelectric detection means (15, 13, 17) to generate a detecting signal corresponding to 
each amount of strike slips of two or more images in which re-image formation was carried 
out by this light-receiving optical system, In a projection aligner which has a control means 
(30, 18) which controls operation of a focal leveling stage (20) based on a detecting signal 
(FSa-FSe) from a photoelectric detection means of these plurality, A detecting signal of a 
photoelectric detection means in a measure point of these plurality to correspond, and a 
process structure of an exposure surface of a substrate (W) (a pattern) [ and ] Based on a 
level difference etc., a calculating means (30B) which calculates an offset value for doubling 
a base level (40B) of a focus on a substrate (W) with an image formation face (42) by a 
projection optical system (PL) independently for every measure point of these plurality is 
established. 

[0009]In this case, where an image (ST) of a pattern for those focus detection is projected 
into an exposure region (SA) by a projection optical system (PL) from that projection optical 
system, By driving a substrate stage (21) and running a substrate (W), In two or more 
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measure points distributed the whole surface in an exposure region (SA) P search for a 
detecting signal of a photoelectric detection means to correspond, respectively, and a 
calculating means (30B), A detecting signal of the photoelectric detection means in two or 
more measure points distributed all over the, And it is desirable to calculate an offset value 
for doubling a base level (40B) of a focus on the substrate with an image formation face (42) 
by a projection optical system (PL) independently for every measure point of these plurality 
based on a process structure of an exposure surface of the substrate. 
[0010]It is desirable to make light flux (IL) used when projecting an image (ST) of a pattern 
for focus detection into an exposure region (SA) by a projection optical system (PL) from the 
projection optical system into light flux which has the bandwidth of not less than 100 nm. On 
an optical path to [ out of the projection optical system ] a photoelectric detection means of 
these plurality, It is desirable to arrange an optical filter (60) for carrying out entropy of the 
wavelength sensitivity characteristic of light flux used when projecting an image (ST) of a 
pattern for focus detection into an exposure region by a projection optical system (PL) from 
the projection optical system. 

[001 1]As for a calculating means (30B), it is desirable to amend a desired value according to 
height of an image formation face (42) by a projection optical system (PL) using an offset 
value independently calculated for every measure point of these plurality. 
[0012] 

[Function]According to this this invention, as shown, for example in drawing 8 (a), the image 
of the pattern for focus detection is projected on the measure point (P1-P5) of the plurality 
in the exposure region by the projection optical system on a substrate (W), Re-image 
formation of these images is carried out by the light-receiving optical system, and the 
detecting signal (FSa-FSe) corresponding to the amount of strike slips of the image by which 
reHmage formation was carried out is outputted from a photoelectric detection means (for 
example, pixel in the array sensor 15 of drawing 7 ). In an oblique incidence method, since the 
amount of strike slips of these images by which re-image formation is carried out is 
proportional to the position (focusing position) of the optical axis direction of the projection 
optical system (PL) of a corresponding measure point mostly, the focusing position (these 
are made into - Z § ) of a measure point corresponding from these detecting signals is 

called for. 

[0013]However, actually, as shown in drawing 8 (a), the pattern which is irregular according 
to the exposure process till then etc. may be formed in the exposure surface of a substrate 
(W). When there is such unevenness and the field (for example, it turns out that it is the field 
hollow from the periphery) where a pattern with the narrowest line width is exposed is made 
into a field (40B), it is desirable to double this field (40B) with an image formation face (42). 
In this case, since the value (focusing position) of the detecting signal measured, for example 
in the measure point (P3) is the smallest, it turns out that that measure point (P3) is on a 
field (40B). Then, the field (40B) as a base level of the focus on a substrate (W), Let the 
detecting signal corresponding to the difference (Z A -Z g ) of the height of the base level (40B) 

and other exposure surfaces (40A, 40C) be an offset value in other measure points (PI, P2, 
P4, P5) based on the data of a process structure. The offset value in a measure point (P3) is 
0. 

[0014]Then, for example, if focus and leveling are performed based on the value which 
deducted the offset value from the actually detected detecting signal, as shown in drawing 8 
(b), a base level (40B) will focus to an image formation face (42). As two or more measure 
points (P1-P5) on a substrate (W) show drawing 5 , when [ of an exposure region (SA) ] 
mostly arranged on the diagonal line, By scanning a substrate (W) to a determined direction 
(the direction of X) to the projection image of the pattern for the focus detection on these 
measure points (P1-P5), the detecting signal in the measure point distributed all over almost 
[of the exposure region (SA) ] is acquired. Therefore, even when complicated concavo— 
convex distribution is all over the exposure region (SA), the predetermined portion (for 
example, field where a pattern with the narrowest line width is exposed) of the surface of the 
concavo-convex distribution is made into a base level, Let the detecting signal corresponding 
to the difference of the height of this base level and other portions be an offset value in 
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each measure point. Thereby, the base level can be made to focus. 
[0015]Next, other examples of the procedure for performing the focus and leveling, For 
example, based on the detecting signal according [ on drawing 8 (a) and ] to a photoelectric 
detection means first, and a process structure, It is calculating the offset value according to 
the difference (Z A -Z g ) of the height from a base level (40B) to other fields (40A, 40C), and 

adding this offset value to the level of a detecting signal according to the height of the image 
formation face (42). The field corresponding to this added result turns into a field (42A) as 
shown with a dashed line. Then, by controlling the height of a substrate (W), for example by a 
least square method so that the difference of the detecting signal and the detecting signal of 
a field (42A) of each measure point (P1-P5) becomes the minimum, as shown in drawing 8 
(b), a base level (40B) focuses to a actual image formation face (42). 
[0016]The light flux (1L) used when projecting the image (ST) of the pattern for focus 
detection into the exposure region (SA) by a projection optical system (PL) from the 
projection optical system, When it is considered as the light flux which has the bandwidth of 
not less than 100 nm, the adverse effect of the thin film interference in the photosensitive 
materials (photoresist etc.) on a photosensitive substrate (W), etc. are reduced. On the 
optical path to [ out of a projection optical system ] the photoelectric detection means of 
these plurality, When the optical filter (60) for carrying out entropy of the wavelength 
sensitivity characteristic of the light flux used when projecting the image (ST) of the pattern 
for height detection into the exposure region by a projection optical system (PL) from the 
projection optical system has been arranged, Even if the light intensity distribution for every 
wavelength of the illumination light for focus detection is uneven like drawing 15 (a), As 
shown in drawing 1 5 (d). the wavelength characteristic of the detecting signal acquired from 
a photoelectric detection means becomes flat by setting up the transmissivity distribution of 
the optical filter (60) like drawing 15 (b). so that it may become the characteristic almost 
contrary to the light intensity distribution. Therefore, height detection can be performed 
correctly, without being greatly influenced by the signal of specific wavelength. 
[001 7] 

[ExamplelHereafter, with reference to Drawings, it explains per working example of the 
projection aligner by this invention. Drawing 1 is a figure showing the focus detecting system 
of the TTL (through the lens) method which detects the best focus side (image formation 
face) of a projection optical system among the projection aligners of this example. In drawing 
I, the reticle R by which pattern space PA of the circuit for actual device manufacture was 
formed in the undersurface is held at the unillustrated reticle electrode holder. The optic axis 
AX of projection optical system PL which was divided into the pre-group and the rear group 
on both sides of diaphragm side (pupil surface) EP f and was expressed typically passes along 
the center of the reticle R, i.e., the center of pattern space PA, vertically to the reticle 
pattern side. The Z-axis is taken in parallel with the optic axis AX, and a Y-axis is taken for 
the X-axis at right angles to the space of drawing 1 in parallel with the space of drawing 1 in 
a flat surface vertical to the Z-axis. 

[001 8]Z and the leveling stage 20 which holds the wafer W in which photoresist was applied 
under the projection optical system PL are formed on XY stage 21. Only slight quantity (for 
example, less than **100 micrometers) moves the wafer W in the optic-axis AX direction, 
and Z and the leveling stage 20 perform focusing, and controls the angle of inclination of the 
wafer W, and performs leveling. XY stage 21 carries out two-dimensional movement of the 
wafer W in an XY plane vertical to the optic axis AX, and the coordinates of the direction of 
X of XY stage 21 and the direction of Y are always measured by the unillustrated laser 
interferometer. 

[0019]Reference mark board FM is being fixed to the upper surface of Z and the leveling 
stage 20 in the height position almost equal to the surface of the wafer W. The slit mark ISy 
of the structure which has arranged two or more transmission type slits extended in the 
direction of X, respectively as shown in drawing 2 (a) at this reference mark board FM at 
constant pitch in the direction of Y, The slit mark ISx of the structure which has arranged 
two or more transmission type slits extended in the direction of Y at constant pitch in the 
direction of X, and the slit mark ISa aslant extended in the direction which will be 45 degrees 
to each of the direction of X and the direction of Y are formed. These slit marks ISx, ISy, and 
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ISa vapor-deposit a chromium layer (light shielding layer) to the entire surface of reference 
mark board FM made from quartz, and engrave it there as area pellucida. 
[0020]Return to drawing 1 and under reference mark board FM (inside of Z and the leveling 
stage 20), The ejection end of the mirror M1, the object lens 50 for Lighting Sub-Division, 
and the optical fiber 51 is provided, it is condensed with the object lens 50 and the 
illumination light from the ejection end of the optical fiber 51 irradiates with both the slit 
mark ISx on reference mark board FM, ISy, and ISa from the back side. The beam splitter 52 
is formed in the incidence edge side of the optical fiber 51, and illumination-light IE for 
exposure is introduced into the optical fiber 51 via the lens system 53. Although it is 
desirable to obtain from the light sources for Lighting Sub-Division of the reticle R (a 
mercury lamp, an excimer laser, etc.) as for the iilumination-light IE, a light source for 
exclusive use may be prepared independently. However, when using another light source, it is 
necessary to make it the illumination light of the illumination light for exposure, an identical 
wavelength, or the wavelength very near it. 

[0021 ]The Lighting Sub-Division conditions of reference mark board FM by the object lens 
50 are doubled with the Lighting Sub-Division conditions in projection optical system PL at 
the time of pattern projection as much as possible, namely, the numerical aperture (N.A.) of 
the illumination light by the side of the image of projection optical system PL and the 
numerical aperture (N.A.) of the illumination light from the object lens 50 to reference mark 
board FM — about — it is made to do one Now, with such composition, if illumination-light IE 
is introduced into the optical fiber 51, from the slit mark ISx on reference mark board FM, 
ISy, and ISa, the image light bunch which enters into projection optical system PL will occur. 
In drawing 1 , the position of the optic-axis AX direction of Z and the leveling stage 20 shall 
be set up so that the surface of reference mark board FM may be slightly located caudad 
from the best image formation face (conjugate side with reticle) Fo of projection optical 
system PL. It passes along the center of pupil surface EP of projection optical system PL, 
after condensing in the field [ pattern surface side / of the reticle R ] Fr below shifted 
slightly, it emits, and the image light bunch L1 generated from one on reference mark board 
FM at this time returns the original optical path, after reflecting by the pattern surface side 
of the reticle R. The field Fr is in reference mark board FM and a conjugate optically position 
about projection optical system PL here. It returns so that the image light bunch from the slit 
mark ISx of reference mark board FM, ISy, and ISa may carry out regular reflection to 
projection optical system PL being both-sides telecentric system on the undersurface 
(pattern surface side) of the reticle R and it may superimpose on the slit mark ISx, ISy, and 
ISa again. 

[0022]However, if reference mark board FM has shifted from the image formation face Fo like 
drawing 1 , When the reflected figure in which each slit mark ISx, ISy, and ISa faded is formed 
on reference mark board FM and reference mark board FM is in agreement with the image 
formation face Fo, The field Fr will also be in agreement with the pattern surface side of the 
reticle R, and on reference mark board FM, the sharp reflected figure of each slit mark ISx, 
ISy, and ISa will be overlapped on each mark, and will be formed. Drawing 2 (b) expresses 
typically the relation of the slit mark ISx and the reflected figure IMx when reference mark 
board FM has defocused. It is projected on the both-sides tele slit mark ISx whose reflected 
figure IMx is an own source in this way in centric projection optical system PL. And if 
reference mark board FM has defocused, the reflected figure IMx will become larger than the 
shape dimension of the slit mark ISx, and the illumination per unit area will also fall. 
[0023]Then, the slit mark ISx of the origin of the reflected figures made on reference mark 
board FM, The light flux of the image portion which was not shaded by ISylSa is led to the 
optical fiber 51 via the mirror M1 and the object lens 50, and the light flux ejected from the 
optical fiber 51 is received with the photoelectric sensor 55 via the beam splitter 52 and the 
lens system 54. The acceptance surface of the photoelectric sensor 55 is arranged at pupil 
surface (Fourier transformation plane) EP of projection optical system PL, and the almost 
conjugate position. In the composition of drawing 1 t the contrast signal for determining the 
image formation face of projection optical system PL can be acquired only by moving Z and 
the leveling stage 20 to a sliding direction (Z direction). 

[0024] Drawing 3 (a) and (b) expresses the signal level characteristic of the output signal KS 
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of the photoelectric sensor 55, respectively, and a horizontal axis expresses the position of 
the Z direction of Z and the leveling stage 20, i.e., the height position of the optic-axis AX 
direction of reference mark board FM. Drawing 3 (a) shows a signal level when back 
projection of the slit mark ISx, ISy, and the ISa is carried out to the chromium portion within 
the pattern surface side of the reticle R, and drawing 3 (b) shows a signal level when back 
projection of these slit mark is carried out to the square (transparent area) within a pattern 
surface side, usually, the chromium portion of reticle is vapor-deposited by the glass (quartz) 
board by a thickness of about 0.3-0.5 micrometer, and the reflectance of a chromium portion 
is markedly boiled rather than the reflectance of a square with a natural thing, and is large, 
however, the reflectance in a square — perfect — zero — ************** — since — 
although it becomes quite small as a signal level like drawing 3 (b), a square is also possible 
for detection. Generally, since the reticle for actual device manufacture has high pattern 
density, it is thought that there is very little probability where all the back projection images 
of the slit mark ISx, ISy, and ISa start the square (transparent area) in a reticle pattern 
simultaneously. 

[0025]in the case of which, carry out — if it is moved in the direction of the optic axis AX so 
that the surface of reference mark board FM may cross the best image formation face Fo, 
the level of the output signal KS will serve as the maximal value by position Z Q of a Z 

direction. By therefore, the thing for which the position of a Z direction when the position 
and the output signal KS of a Z direction of Z and the leveling stage 20 are measured 
simultaneously and the level of the output signal KS becomes the maximum is detected. The 
position of the best image formation face Fo can be found, and, moreover, it becomes 
detectable [ the best image formation face Fo ] in the arbitrary positions in the reticle R by 
this detection system. Therefore, if the reticle R is set to the object side of projection 
optical system PL, is clear and is, a focusing position (the best image formation face Fo) is 
measurable absolutely in projection view Nouchi's arbitrary positions at any time. The 
detection error of the best image formation face Fo which the chromium layer of the reticle 
R is 0.3-0.5-micrometer thickness as stated previously, and is produced with this thickness, 
When projecting magnification of projection optical system PL is set to one fifth (reduction), 

it becomes x(0.3-0.5) (1/5) 2 , i.e., 0.012-0.02 micrometer, and most this is a value which can 
be disregarded. 

[0026]Next, although AF system (focal position detection system) of the oblique incidence 
light type of this example is explained with reference to drawing 4 , a multipoint AF system 
shall be adopted here. With a multipoint AF system, the point of measurement which 
measures a position gap (what is called a focal gap) of the optical axis direction of the wafer 
W is established in two or more places of projection view Nouchi of projection optical system 
PL. In drawing 4 , nonphotosensitive illumination-light IL illuminates the slit plate 1 to the 
photoresist on the wafer W. And the light which passed along the slit of the slit plate 1 
irradiates with the wafer W aslant via the lens system 2, the mirror 3, the diaphragm 4, the 
object lens 5 for floodlighting, and the mirror 6. If the surface of the wafer W is located in the 
best image formation face Fo of projection optical system PL at this time, image formation of 
the image of the slit of the slit plate 1 will be carried out to the surface of the wafer W with 
the lens system 2 and the object lens 5. The angle of the optic axis of the object lens 5 and 
a wafer surface is set up for about 5-12 degrees being, and the center of the slit image of 
the slit plate 1 is located in the point that the optic axis AX of projection optical system PL 
intersects the wafer W. 

[0027]Now, the light flux of the slit image reflected with the wafer W carries out re-image 
formation of the slit image on the slit plate 14 for light-receiving via the mirror 7, the object 
lens 8 for light-receiving, the lens system 9, the vibration mirror 10, and the plane-parallel 
plate (plain parallel) 12. The vibration mirror 10 makes the minute vibration of the slit image 
made on the slit plate 14 for light-receiving carry out in the direction which intersects 
perpendicularly with the longitudinal direction, and the plain parallel 12 The slit on the slit 
plate 14, The relative relation based on [ of the slit image by the catoptric light from the 
wafer W ] oscillating is shifted in the direction which intersects perpendicularly with the 
longitudinal direction of a slit And the vibration mirror 10 vibrates by the mirror actuator (M- 
DRV) 11 driven with the driving signal from the oscillator (OSC) 16. 
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[0028]In this way, if a slit image vibrates on the slit plate 14 for light-receiving, the light flux 
which penetrated the slit plate 14 will be received with the array sensor 15. This array 
sensor 15 divides the longitudinal direction of the slit of the slit plate 14 into two or more 
infinitesimal areas, an individual light-receiving pixel is arranged for every infinitesimal area, 
and a silicon photo diode or a photo-transistor is used as an optoelectric transducer/the 
signal from each light-receiving pixel of the array sensor 15 passes the selector circuit 13 — 
selection — or grouping is carried out and the synchronous detection circuit (PSD) 17 is 
supplied. The AC signal of the same phase as the driving signal from the oscillator 16 is 
supplied to this synchronous detection circuit 17, and synchronous detection is performed on 
the basis of the phase of this AC signal. 

[0029]In order that the synchronous detection circuit 1 7 may carry out synchronous 
detection of each output signal of two or more light-receiving pixels selected from the array 
sensors 15 individually at this time, it has two or more detector circuits, and each of that 
detection output signal FS is supplied to the main control unit (MCU) 30. It is set to zero 
level, when each detection output signal FS is called what is called S curve signals and the 
slit center of the slit plate 14 for light-receiving and the oscillating center of the reflective 
slit image from the wafer W are in agreement, It is set to a negative level, while the wafer W 
is being displaced from the state to the upper part and the positive level and the wafer W are 
being displaced caudad. Therefore, the height position of the exposure surface (for example, 
surface) of the wafer W in case detection output signal FS is set to zero level is detected as 
a focusing point. However, the guarantee that it is in agreement with the best image 
formation face Fo always does not have a height position of the wafer W which became a 
focusing point (detection output signal FS is zero level) in such an oblique incidence method, 
namely, — an oblique incidence method — the system — detection output signal FS from 
the synchronous detection circuit 17 being set to zero level, and, when it has a virtual base 
level decided by the very thing and the exposure surface of the wafer W is in agreement with 
the virtual base level, Although the virtual base level and the best image formation face Fo 
are set up it be in agreement as much as possible at the time of device manufacture, etc., 
they do not have the guarantee that it continues and is in agreement at the long period of 
time. Then, coincidence (or regulation of physical relationship) with the virtual base level and 
best image formation face Fo can be aimed at by leaning the plain parallel 12 in drawing 4 
under control by the main control unit 30, and displacing a virtual base level in the optic-axis 
AX direction. 

[0030]The main control unit 30 inputs the output signal KS from the photoelectronic sensor 
55 of drawing 1 , The function which carries out the calibration of the multipoint AF system of 
an oblique incidence method, the function to set up inclination of the plain parallel 12, The 
function which outputs command signal DS to the actuator (Z-DRV) 18 which drives the 
motor for driving 19 of Z and the leveling stage 20 based on each detection output signal FS 
of a multipoint AF system, And it has the function etc. which control the actuator (a motor 
and its control circuit are included) 22 for driving XY stage 21. 

[0031] Drawing 5 is the figure which looked at the physical relationship of the projection view 
field If of projection optical system PL, and slit image ST from a multipoint AF system on the 
surface of the wafer W. Generally the projection view field If is circular, and shot region SA 
on which the pattern image of pattern space PA of the reticle R is projected serves as a 
rectangle contained in [ the ] circular. About 45 degrees of slit image STs are leaned to each 
of the X-axis which is also a moving coordinate axis of XY stage 21, and a Y-axis, and are 
projected on the wafer W. Therefore, the projection to the wafer W of both the optic axes 
AFx of the object lens 5 for floodlighting and the object lens 8 for light-receiving is extended 
in the direction which intersected perpendicularly with slit image ST. It is determined that the 
center of slit image ST is mostly in agreement with the optic axis AX. With such composition, 
slit image ST is set up so that it may be extended within shot region SA as for a long time as 
possible. 

[0032]Generally the circuit pattern which has unevenness according to the exposure process 
till then etc. is formed in shot region SA. In this case, whenever it passes through the 
process of device fabrication, the variation of the state of that unevenness may increase, 
and also in the longitudinal direction of slit image ST, the state of that unevenness may 
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change a lot When two or more chip patterns are especially arranged in one shot region, In a 
shot region, the scribe line for separating each chip pattern will be extended in the direction 
of X, or the direction of Y, and will be formed, and the level difference of not less than 2 
micrometers may arise in the case of being extreme, between the point on a scribe line, and 
the point on a chip pattern. In which portion in slit image ST a scribe line is located. Since 
design shot arrangement, the chip size in a shot, etc. show beforehand, it can be recognized 
a circuit pattern or catoptric light from any of a scribe line the catoptric light from the 
arbitrary portions of the longitudinal direction of slit image ST is. 

[0033] Drawing 6 shows the state where the slit plate 14 for light-receiving and the array 
sensor 15 were separated, and in this drawing 6 , the slit plate 14 vapor-deposits a chromium 
layer (light-shielding film) on a glass substrate on the whole surface, and forms a transparent 
slit in that part by etching. This slit plate 14 is fixed on the holding frame 14A, and on the 
printed circuit boards 15A, such as Ceramics Sub-Division which holds the array sensor 15 
for this holding frame 14A, the screw thread which is not illustrated [ for example, ] is used 
and it fixes. The slit of the slit plate 14 becomes the one-dimensional arrangement and 
parallel of the array sensor 15 of a light-receiving pixel, and is stuck by this. Thus, although it 
was made better [ for the slit plate 14 and the array sensor 15 to stick or approach as much 
as possible ], they may establish an imaging lens system between the slit plate 14 and the 
array sensor 15, and may make conjugate optically the slit plate 14 and the array sensor 15. 
Although the length on the wafer W of slit image ST shown by previous drawing 6 changes 
also with diameters of the projection view field If, the magnification of projection optical 
system PL is 1/5 (reduction), and when the diameter of the projection view field If is around 
32 mm, it is desirable [ length ] to use 1 time -1 of the diameter of the projection view field 
If / about 3 times. 

[0034]Now, in [ drawing 7 shows an example of the concrete circuitry of the array sensor 15, 
the selector circuit 13, the synchronous detection circuit 17, and the main control unit 30 
and ] this drawing 7 , The selector circuit 13 comprises the five selector circuits 13A-13E, 
and the synchronous detection circuit 17 also comprises the five synchronous detection 
circuits 17A-17E. And the light-receiving pixel of the array sensor 15 is divided into five 
group Ga-germanium, and one light-receiving pixel is chosen from the inside of each group 
by the selector circuit 13, respectively. In this case, group Ga-germanium detects the slit 
image before and behind the five measure points P1-P5 which met slit image ST of drawing 
5, respectively. In the selector circuits 13A-13E, the detecting signal of the light-receiving 
pixel which receives the slit image on the measure point P1 - P5 shall be chosen as an 
example here. 

[0035]Concretely, in drawing 7 . in the group Ga of the light-receiving pixel of the array 
sensor 15, two or more light-receiving pixels are contained, the light-receiving pixel which 
detects the image on the measure point P1 within these light-receiving pixel by the selector 
circuit 13A is chosen, and the output signal of this light-receiving pixel is supplied to the 
synchronous detection circuit 17A. Besides the function for the selector circuit 13A to 
choose arbitrary one out of the light-receiving pixels in the group Ga, and to send the output 
signal to the synchronous detection circuit 17A, Adjoining 2 of the group Ga or three light- 
receiving pixels were chosen arbitrarily, and it also has the function to send the signal adding 
those output signals to the synchronous detection circuit 17A. Similarly, the output signal 
from each light-receiving pixel in group Gb-germanium is also chosen within the selector 
circuit 13B - 13E, respectively, and the selected output signal is supplied to the synchronous 
detection circuits 17B-17E, respectively. 

[0036]The synchronous detection circuits 17A-17E receive the fundamental wave AC signal 
from the oscillator 16, respectively, and output detection output signal FSa-FSe. These 
detection output signal FSa-FSe is changed into digital data, respectively with the analog- 
to-digital converter (ADC) 30A in the main control unit 30, and is supplied to the correction 
operation part 30B and the deviation detection part 30C. The data (the data of concavo- 
convex distribution of an exposure surface and a concavo-convex level difference is 
included) about the process structure of the wafer concerned is also supplied from the 
exposure process-data storage parts store 30F, and the offset value for signal proofreading 
is also supplied to the correction operation part 30B from the storage parts store 30D. As an 
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example the correction operation part 30B And the value of five detection output signals, 
That is, based on the data about the amount of focal gaps in five points and process 
structure on a wafer, etc, the detection output value corresponding to the target position in 
the Z direction of each measure point on a wafer is computed, and the value is supplied to 
the deviation detection part 30C. This deviation detection part 30C detects the deviation of 
the output value from the correction operation part 30B f and the detection output value from 
ADC30A, and supplies command signal DS which lessens this deviation to the actuator 18 of 
drawing 4 . 

[0037]More concretely, the actuator 18 is controlled by the deviation detection part 30C 
with a least square method so that the sum of squares of the deviation of the detection 
output signal and detection output signal FSa-FSe from ADC30A which are made into the 
target from the correction operation part 30B, for example becomes the minimum. Thereby, 
the position of the Z direction of Z and the leveling stage 20 and an angle of inclination are 
controlled, and a focus is performed so that the average field of the measure points P1-P5 
of drawing 5 may agree in the image formation face of projection optical system PL. 
[0038]In drawing 5 , since the measure points P1-P5 are arranged on 1 straight line, the angle 
of inclination controlled is only an angle of inclination centering on a straight line vertical to 
slit image ST on the surface of the wafer W. In order to control the biaxial surrounding angle 
of inclination biaxial and the surface on the wafer W cross at right angles, These measure 
points P1-P5 are arranged in two dimensions (for example, whether two or more pattern 
images are put in order in parallel.), or it is made to cross mutually — as — forming — or 
what is necessary is to scan shot region SA on the wafer W in the predetermined direction 
to slit image ST like the after-mentioned, and just to measure the level distribution in the 
whole surface of the shot region SA 

[0039]In drawing 7 , the offset value beforehand memorized by the storage parts store 30D is 
measured and computed by the calibration-value deciding part 30E. 

The calibration-value deciding part 30E asks for the deviation of the virtual base level and 
the best focus side Fo of a multipoint AF system as deviation voltage from the zero level on 
a detection output from five detection output signal FSa-FSe and the output signal KS of the 
photoelectric sensor 55. 

In the calibration-value deciding part 30E, the analog-to-digital converter for carrying out 
the digital sampling of each level and signal KS (refer to drawing 3 ) of five detection outputs 
simultaneously, the waveform memory, etc. are contained. 

[0040]With reference to drawing 9 , the concrete example of composition of the calibration- 
value deciding part 30E is explained here. First, absolutely, the output signal KS from the 
photoelectronic sensor 55 of focus detection systems is changed into the digital value 
corresponding to [ it is inputted into the analog-to-digital converter (ADC) 300, and ] the 
signal level of a TTL (through the lens) method, and is memorized by RAM301 as a memory. 
Although addressing of this RAM301 is performed by the counter 304, each of calculation of 
the counter 304 and conversion timing of ADC300 synchronizes with the clock pulse from 
the clock generator (CLK) 303. Similarly, one of the five detection output signal FSa-FSe is 
supplied to ADC305 via the selecting switch 308, and the digital value changed here is 
memorized by RAM306 addressed by the counter 307. Therefore, the waveform from which 
one detection output signal which output-signaf-KS(ed) and was chosen, respectively 
changes in time is incorporated into RAM301,306. The waveform in these RAM301.306 is 
used as processed data at the time of performing smoothing, maximal value detection, etc. by 
the arithmetic processing section 310. 

[0041]In order that the arithmetic processing section 310 may incorporate a signal wave form 
into RAM301.306, Output the signal for controlling uniform movement to the Z direction of Z 
and the leveling stage 20 to the actuator 18, and. The driving signal for moving the center of 
the slit mark ISx of drawing 2 (a). ISy, and ISa to the position of each measure point of a 
multipoint AF system is outputted to the actuator 22 for the XY stages of drawing 4 . 
[0Q42] Drawing 10 (a) shows the change characteristic of one detection output signal FS, and 
when it is in the fixed range which includes a best focus side in a Z direction and uniform 
movement of Z and the leveling stage 20 is carried out, it corresponds to the data point 
stored in RAM306. Drawing 10 (b) expresses the waveform of the signal KS then stored in 
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RAM301. Since a synchronous detection signal becomes a waveform almost symmetrica! with 
a point centering on a zero, about the data of a negative level smaller than a zero, it also 
takes a negative level into consideration and analog-to-digital conversion is carried out. 
[0043]Since the waveform of the signal KS which takes the maximal value shown in drawing 
10 Cb) in RAM301 of drawing 9 is stored in the address corresponding to the time t, the 
arithmetic processing section 310 asks for T 1 the time of analyzing the waveform and a 

maximum point being obtained. Next, the arithmetic processing section 310 asks for the 
address point corresponding to T 1 at the time in RAM306 r and calculates level deltaFS of 

detection output signal FS memorized by this address point. This level deltaFS is the offset 
voltage from the zero on detection output signal FS. 

In the point of measurement of a multipoint AF system which generates a detection output 
like this drawing 10 (a), when the wafer surface in that point of measurement is moved to a Z 
direction so that a detection output may be set to +deltaFS, that wafer surface and best 
focus side Fo will agree. 

[0044]By the way, when using the circuit of drawing 9 t XY stage 21 of drawing 4 is moved, 
and it is positioned so that the center of the slit mark on reference mark board FM may 
come to any one position of each point of measurement of a multipoint AF system. The 
positioning does not need to be so strict and the point of measurement of a multipoint AF 
system and around 100 micrometers of the centers of the slit mark group may shift in the 
direction of X, and the direction of Y. Therefore, if the point of measurement P1-P5 of a 
multipoint AF system, i.e., the point of measurement in slit image ST shown in drawing 5 , is 
decided, will shift the position of a slit mark group in the direction of X, and the direction of Y 
in about **10Q micrometers centering on those point of measurement, and. It may shake at a 
Z direction and the peak of the signal KS may search for the coordinates position which 
becomes to some extent large. Although this is very small probable, it is for if possible all the 
slit mark groups avoiding the inconvenience (fall of the signal to noise ratio of the signal KS) 
which is in agreement with the transparent part of the reticle R. However, when performing 
proofreading operation at high speed, even if the peak of a signal does not search the 
coordinates position which becomes large, it is possible to calculate offset value deltaFS in 
almost equivalent accuracy. The offset value is calculated every point of measurement PI- 
PS. 

[0045]Thus, offset value BFa-BFe, the value, i.e., the best image formation face, of detection 
output signal FSa-FSe in case each measure points P1-P5 of drawing 5 agree in a Z 
direction in the position of the best image formation face by projection optical system PL, 
respectively, is calculated. In drawing 5 , also when searching for a detection output signal in 
the measure point which scans shot region SA to slit image ST for example, in the direction 
of X, and is distributed all over shot region SA, the offset value in each measure point is 
which value in offset value BFa-BFe which was made such and calculated. 
[0046]Next, with reference to drawing 5 , drawing 8 , drawing 1 1 , and drawing 1 2 , it explains 
per example of the focus and exposure operation in this example. In this case, the value of 
detection output signal FSa-FSe at the time of making each measure points P1-P5 of 
drawing 5 f ocus to the image formation face of projection optical system PL, respectively, 
i.e., offset value BFa-BFe of an image formation face to the virtual base level of a multipoint 
AF system, shall be beforehand measured as a premise. Since these offset value BFa-BFe 
can be set to about 0 if the angle of rotation of the plain parallel 12 of drawing 4 is adjusted, 
these offset value BFa-BFe is a value near zero also here. The run side of Z and the leveling 
stage 20 at the time of driving XY stage 21 and the best image formation face of projection 
optical system PL consider substantially that it is parallel. 

[0047]First, in Step 101 of drawing 1 1 , as an XY stage is driven and it is shown in drawing 5 , 
it moves in the center section of shot region SA for Measurement Division (exposure object) 
on the projection area of slit image ST from an oblique incidence multipoint AF system. Then, 
in Step 102, auto-focusing is performed in the measure point P3 of the center of slit image 
ST. That is, the height of the Z direction of Z and the leveling stage 20 is adjusted so that 
the detection output signal FSc corresponding to the measure point P3 may become the 
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offset value BFc of the best image formation face, and Z and the leveling stage 20 are locked 
in this state. Therefore, the height of Z and the leveling stage 20 and an angle of inclination 
are constant until Measurement Division is completed after this. Thus, auto-focusing is once 
performed in order to prevent distribution of unevenness in shot region SA from separating 
from the detection range of a multipoint AF system. 

[0048] However, in this example, when the flat surface used as a base level is located in the 
inside of shot region SA, or the neighborhood instead of performing auto-focusing in the 
measure point P3 of the center of slit image ST in Step 102, auto-focusing may be 
performed at this flat surface. The measure point at this time does not need to be P3, and 
may choose the measure point nearest to this flat surface. It may be made to determine the 
measure point which should perform auto-focusing using exposure process data. In short, it 
is not necessary to be the measure point P3, and when scanning a wafer by slit image ST of 
a multipoint AF system, it is good, if the amount of gaps of the focusing position detected by 
the multipoint AF system does not separate from the detection range (decided by S curve) 
even if it is a point of what in the scanning zone. 

[0049]Next, in the step 104 after making Measurement Division starting position SB of a near 
side move shot region SA in the direction of -X of slit image ST as XY stage 21 is driven and 
Step 103 is shown in drawing 5 , XY stage 21 is driven, shot region SA is scanned in the 
direction of X to slit image ST, and each detection output signal FSa-FSe is stored in the 
memory in the correction operation part 30B. Under the present circumstances, since the 
coordinates of XY stage 21 are measured by the laser interferometer, they should just store 
detection output signal FSa-FSe in the address corresponding to the coordinates measured 
with a laser interferometer within that memory one by one. Then, in Step 105, the process 
level difference in shot region SA is classified based on obtained detection output signal 
FSa-FSe (it is a signal of the time series, respectively). 

[0050]ConcreteIy, drawing 8 (a) shows a certain section in that shot region SA on the wafer 
W, and the measure points P1-P5 are set up on this section. Photoresist is omitted although 
photoresist is actually applied on the wafer W. In drawing 8 (a), if each measure points P1-P5 
come on the virtual base level 41 of a multipoint AF system, corresponding detection output 
signal FSa-FSe will be set to 0, respectively. The best image formation face 42 of projection 
optical system PL is made into a certain thing from which the grade has separated from the 
virtual base level 41. In this case, on the wafer W, the circuit pattern of two or more layers is 
already formed, and that surface has that it is uneven according to it Therefore, if the 
detection output signal acquired in each measure points P1-P5 is made into FSa-FSe, the 
value of these detection output signals is also a value according to the unevenness. 
[0051 ]For example, if it is that the measure point P1 and P2 are located on the pattern 
space 40A of the heights on the wafer W, the measure point P3 is located on the pattern 
space 40B of a crevice, and the measure point P4 and P5 are located on the pattern space 
40C of heights, the value of the detection output signal FSc in the measure point P3 will 
become the smallest The correction operation part 30B of drawing 7 of this example 
searches for concavo-convex distribution of the shot region concerned using this by asking 
for the difference of the detection output signal corresponding to the adjoining measure 
point Since the data about a process structure is also supplied to the correction operation 
part 30B from the exposure process-data storage parts store 30F, the correction operation 
part 30B, The pattern spaces 40A-40C in which the measure points P1-P5 are located from 
comparison with the process structure are discriminable from the concavo-convex 
distribution searched for as mentioned above. 

[0052]Thereby, it is distinguished, for example to any each pattern spaces 40A-40C shall 
belong between a memory cell portion, a peripheral circuit part (logic section), or a scribe 
line. The correction operation part 30B can recognize level difference Z A of each pattern 

spaces 40A and 40C, and level difference Z Q of the pattern space 40B from the supplied 

data. Although these level differences are the height from a portion without the circuit 
pattern of the wafer W, only the difference of these level differences poses a problem like 
the after-mentioned. 

[0053]The level difference by the difference in the pattern density in each level difference 
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region, etc. can be known by asking for distribution (dispersion) etc. about the detection 
output signal in each level difference region from the level difference information acquired 
with the difference data during said adjoining measure point. It can also ask for the measure 
point stable before and after the measure points P1-P5 by this. Next, in Step 106, the field 
of a portion [ a portion ] to make it focusing on shot region SA is determined as a focus base 
level. For example, let the pattern space 40B be a focus base level in drawing 8 (a) as that by 
which a pattern with the narrowest line width is exposed on the pattern space 40B in which 
the measure point P3 is located. However, it is possible also when making the largest (area is 
large) pattern space (for example, pattern space 40A) within shot region SA into a focus 
base level. What is necessary is for a focus base level to follow, and to choose and just to 
determine it as the priority (according to pattern line width, a pitch, etc., it becomes settled) 
of the focus for every pattern space in a shot region. 

[0054]Then, it asks for offset value delta a-delta e to detection output signal Fa~Fe in the 
measure points P1-P5 in Step 107. In drawing 8 (a), when the conversion factor to the 
displacement to a Z direction from a detection output signal is set to k, offset value deltac to 
detection output signal Fc in the measure point P3 on the pattern space 40B which is a 
focus base level is 0. The offset values delta a, delta b f delta d, and delta e over the 
detection output signal Fa in the measure point P1, P2, P4, and P5, Fb, Fd f and Fe are set 
to /k, respectively (Z A ~Z B ). 

[0055]Next, in Step 108, the correction operation part 30B adds offset value delta a-delta e 
for which offset value BFa-BFe of the detection output signal in the best image formation 
face 42 of drawing 8 (a) was asked at Step 107. This is equivalent to changing into the best 
image formation face 42A containing a virtual level difference as shows the best image 
formation face 42 shown as a solid line by a dotted line, and makes the pattern spaces 40A- 
40C focus to the virtual best image formation face 42A. 

[0056]That is, in Step 109, the correction operation part 30B supplies the detection output 
signal of the virtual best image formation face 42A, i.e. (BFa+deltaa), - (BFe+deltae) to the 
deviation detection part 30C. Detection output signal Fa-Fe corresponding to the actual 
pattern spaces 40A-40C is supplied to the deviation detection part 30C in real time. Then, 
the deviation detection part 30C supplies the driving signal that the sum of squares of an 
offset value (BFa+deltaa) and the deviation of - (BFe+deltae) and detection output signal Fa- 
Fe becomes the minimum, using a least square method as opposed to the actuator 18 for Z 
and leveling stage 20. Thereby, as shown in drawing 8 (b), the pattern space 40B which is a 
focus base level agrees in the actual best image formation face 42. Then, a pattern with the 
narrowest line width is exposed in high resolution by exposing at Step 110. 
[0057]Although pattern spaces 40A and 40C other than pattern space 40B are set up in the 
depth of focus of a projection optical system at this time, It may be made to shift a focus 
base level to a Z direction seemingly, when offset value delta a-delta e can exceed the depth 
of focus in the above-mentioned step 107 so that weighting may be performed, for example 
to offset value delta a-delta e and the pattern spaces 40A and 40C may enter in the depth 
of focus. This is applicable also when the whole surface of the shot region is contained in the 
depth of focus. A focus base level (pattern space 40B) may be shifted so that the pattern 
spaces 40A and 40C may enter in the width of the depth of focus simply. 
[0058]In above-mentioned working example, since it was a method which compares a desired 
value with a actual detection output signal in the deviation detection part 30C as shown in 
drawing 7 , offset value delta a-delta e of the level difference was added to the best image 
formation face 42 which is a desired value. However, what is necessary is just to deduct 
these offset value delta a-delta e from a actual detection output signal, when taking the 
method which carries out offset correction to a actual detection output signal in drawing 7 , 
and is supplied to the deviation detection part 30C. 

[0059]The detection output signal in the measure point distributed all over shot region SA of 
drawing 5 is acquired actually, and concavo-convex distribution on the whole surface of shot 
region SA is identified. However, the detection output signal supplied in real time from 
ADC30A in drawing 7 is only a detection output signal of five on slit image ST of drawing 5 . 
Amendment of the surrounding angle of inclination of an axis parallel to slit image ST only by 
using the data on slit image ST cannot be performed. Then, amendment of the angle of 
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inclination of the surrounding wafer W of an axis parallel to the slit image ST is performed 
with an open loop as an example. That is, by scanning shot region SA to slit image ST, as 
shown in drawing 8 (a), the detection output signal of the virtual best image formation face 
42A and the detection output signal in a actual pattern space are searched for. Then, 
beforehand, it asks for the controlled variable of the actuator 18 of drawing 4 , and the 
relation of the angle of inclination of Z and the leveling stage 20, and only the quantity which 
negates the difference of the detection output signal in a actual pattern space and the 
detection output signal of the virtual best image formation face 42A controls the angle of 
inclination of Z and the leveling stage 20. The pattern space by which the pattern with the 
narrowest line width distributed all over shot region SA of drawing 5 is exposed by this by 
open loop control focuses to the best image formation face of projection optical system PL 
as a whole. 

[0060]As Step 104A shows, whenever it carries out stepping of XY stage 21 in the direction 
of X at constant pitch and the XY stage 21 stops, it may be made to store detection output 
signal Fa-Fe in MOMER1 at the constant pitch in Step 104 of drawing 11 . It is effective in the 
influence of fluctuation of the air accompanying a motion of XY stage 21 being reduced by 
this method. 

[0061]It may carry out like Steps 1 1 1 and 1 12 of drawing 12 instead of operation of Step 
101-102 of drawing 1 1 . That is, in this step 11 1, XY stage 21 is driven first, and as shown in 
drawing 5 , shot region SA is moved to Measurement Division starting position SB. Then, in 
Step 112, auto-focusing is performed in the measure point P3 of the center of slit image ST 
of drawing 5 , and the focusing position of Z and the leveling stage 20 is locked. Then, it shifts 
to Step 104 of drawing 11 , or 104A, and the detection output signal in the whole surface of 
shot region SA is sampled. Subsequent processing is the same as operation of drawing 11 . In 
the sequence of this drawing 1 2 , there is no futility in operation of the wafer stage 21, and 
Measurement Division is performed efficiently. 

[0062]In above-mentioned working example, it was considered that the run side of Z and the 
leveling stage 20 at the time of driving XY stage 21 in drawing 4 and the best image 
formation face of projection optical system PL were almost parallel. On the other hand, when 
the run side of Z and the leveling stage 20 and the image formation face of projection optical 
system PL are not parallel, the following correction operation is needed. That is, it is made to 
have in the memory in the correction operation part 30B by making the deviations (an image 
surface inclination, a curve, etc.) of the run side of Z and the leveling stage 20 when XY 
stage 21 is driven, and the image formation face of projection optical system PL into a 
device constant. In this case, since the detection output signal searched for, for example by 
the method of Step 104 of drawing 1 1 shows the measuring result on the basis of the run 
side of Z and the leveling stage 20, it should just add a deviation amount with the image 
formation face memorized as a device constant to that measuring result. 
[0063]In above-mentioned working example, as shown in drawing 5 t are searching for 
concavo-convex distribution by one shot region SA on the wafer W, but The concavo- 
convex distribution in each shot region on a wafer may be searched for from comparison with 
the result and process structure which equalized the detection output signal acquired by 
performing the same Measurement Division in some (one or more) other shot regions on the 
wafer W, and were produced by equalizing. Thereby, the influence of the spreading 
unevenness of photoresist, etc. are reduced. 

[0064]Next, in above-mentioned working example, as shown in drawing 5 , the detecting 
position of the Z direction was performed within shot region SA predetermined [ on the wafer 
W ], but the detecting position of a Z direction may be performed in the pitch of 1 for the 
integer of the array pitch of a shot region all over the wafer W. Concretely, if the array pitch 
to the direction of X of a shot region is P x , the interval of focusing position Measurement 

Division in the direction of X will be set to P x /N using the two or more integers N. At this 

time, the output change of the detection output signal from a multipoint AF system is 
repeated the same cycle as the array pitch of a shot region. 

[0065]In this case, when the exposure surface of a wafer has foreign matters, such as dust, 
or a wafer has a shape change by curvature etc., the output change of a multipoint AF 
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system in that shot region differs from the output change in other shot regions. Then, it is 
desirable for the deviation from the average value of the value which sampled the detection 
output signal with the cycle corresponding to the array pitch of a shot region to compute 
independently the offset amount of the detection output signal over a focus base level to the 
shot region which has become beyond a predetermined ** value. To the shot region where 
the influence of such a foreign matter, curvature, etc. is expressed, assistant processing 
(operator call) etc. may be processed as warning or an error. 

[0066]Next, in above-mentioned working example, the position (focusing position) of the Z 
direction of the exposure surface of the wafer W is measured from detection output signal 
FS which changes in the shape of an S curve. The curve 44 of drawing 13 showed an 
example of that detection output signal FS, and was searching for the position of the Z 
direction from detection output signal FS in this drawing 1 3 using the section which can be 
mostly approximated in the straight line 45 among the curves 44 conventionally. However, 
now, there is inconvenience that the position detecting range in a Z direction is narrow, then, 
in a memory detection output signal FS (it measures about each of FSa-FSe actually) when 
moving Z and the leveling stage 20 of drawing 4 t o a Z direction by moving pitch deltaZ, for 
example, in order to make a position detecting range large, [ make memorize namely, ] It is 
desirable to ask for the curve 44 of drawing 13 approximately. In this case, the value of 
detection output signal FS is memorized to the position of a Z direction. 
[0067]And if the value of detection output signal FS is V. when actually performing position 

Measurement Division of a Z direction, position Z| of a Z direction will be correctly called for 

from the curve 44. On the other hand, when the curve 44 is approximated in the straight line 
45, the position of a Z direction in case a detection output signal is V. becomes Z h , and an 

error produces it. Next, based on the actual measuring result, the angle of inclination of Z 
and the leveling stage 20 is controlled by above-mentioned working example. However, since 
the angle of inclination to the run side of XY stage 21 of the image formation face of 
projection optical system PL is known beforehand, the angle of inclination may be beforehand 
performed on Z and the leveling stage 20. Thereby, when the detecting position of a Z 
direction is performed by a multipoint AF system, the amount of gaps of an angle of 
inclination decreases, and the offset value computed for every measure point becomes small. 
Therefore, the time which a focus takes is shortened and focusing precision also improves. 
[0068]In above-mentioned working example, the physical relationship of the virtual base level 
of a multipoint AF system and the best image formation face can be adjusted now with the 
angle of inclination of the plain parallel 12 arranged at the light-receiving system of a 
multipoint AF system as shown in drawing 4 . It means that the offset value which appears 
common [ this ] to detection output signal FSa-FSe is also removable with the angle of 
inclination of the plain parallel 12. 

[0069]However, since there are few correction amounts what formed the plain parallel 12 
only in the light-receiving system side, plain parallel may be arranged also to the light 
transmission system side. Thus, the correction amount of an image formation position can be 
enlarged by amending an image formation position by the plain parallel of two sheets. And a 
position gap of the shade pattern on a wafer can also be amended by putting in and amending 
plain parallel to the both sides of a light transmission system and a light-receiving system. 
[0070]If plain parallel is arranged in the light transmission system of a multipoint AF system, 
for example, common offset correction is performed using this plain parallel at Step 109 of 
drawing 1 1 , A position gap of slit image ST on the wafer W arises in the time of measuring a 
detection output signal at Step 104, and the time of measuring a detection output signal at 
Step 109. So, in order to reduce the influence of this position gap. What is necessary is to 
measure beforehand the amount of position gaps of slit image ST on the wafer W to a plain 
parallel angle of inclination, and just to amend the offset amount added to the offset value of 
the best image formation face at Step 109 corresponding to each measure point based on 
the amount of position gaps measured beforehand. 

[0071]Next, in above-mentioned working example, as shown in drawing 5 , slit image ST for 
the detecting positions of a Z direction is aslant projected on a diagonal direction to shot 
region SA on the wafer W, and five on this slit image ST are chosen as the measure points 
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P1-P5. On the other hand, as shown in drawing 14 , on shot region SA, the N measure points 
(at drawing 14 , N is 25) P1 1 , P12, — , P74 may be set up in the direction of X f and the 
direction of Y in two dimensions with a predetermined pitch, and the pattern image for focus 
detection may be projected at these measure points, respectively. In this case, it is difficult 
to process the photoelectric conversion signal of the pattern image from all the measure 
points in parallel to the case where the number of the photo detector (light-receiving pixel) 
which receives each pattern image also turns into the same number as a measure point, and 
adopts a synchronous detection method, for example. Then, using the selector circuits 13A- 
13E as shown, for example in drawing 7 , every five photoelectric conversion signals are 
chosen from these N photoelectric conversion signals, and it may be made to perform 
synchronous detection in time sharing. Circuitry is simplified by such time-division system. 
[0072]It may be made to project aslant the pattern image of the shape of a lattice of a 
predetermined pitch on a wafer, for example instead of projecting a slit image, although focus 
detection is performed. In this case, the amount of position gaps to the Z direction in the 
exposure surface of the wafer which carries out re-image formation of the pattern image of 
the shape of that lattice on the image sensor of two dimensions, such as two-dimensional 
CCD, and corresponds from the amount of strike slips of the image by which re-image 
formation was carried out is calculated, using the catoptric light from that wafer. 
[0073]The method which projects a slit image, for example, detects the position of the 
pattern image on a one-dimensional line sensor by which re-image formation was carried out, 
and calculates the amount of position gaps to a Z direction may be used. It is not necessary 
to provide the plain parallel for calibrations, and what is necessary is just to use always 
electric offset by this method. Although what is necessary is just to set at least one measure 
point as each of at least two pattern spaces (a scribe line etc. are included) from which the 
height in a shot region differs, for example, the time of setting two or more measure points 
as each pattern space, and asking for offset value delta a-delta e — every field — two or 
more of the measurement values — a statistical work or equalization — or weighted 
average-ization processing and, At the time of automatic focusing operation, the offset 
searched for is given for every field at one measure point, and it may be made to use the 
detection output signal in the measure point. In short, when two or more measure points are 
in one pattern space, it is not necessary to search for the offset for every measure point. 
What is necessary is not to perform automatic focusing operation which doubles a shot side 
and an image formation face altogether in each of two or more measure points, to search for 
the offset in at least one measure point for every pattern space, and just to perform 
automatic focusing operation using the measure point concerned. 

[0074]Next, in AF system (focal position detection system) of the oblique incidence method 
shown in drawing 4 of above-mentioned working example, the light of the nonphotosensitive 
or photosensitive weak wavelength band is used to the photoresist on the wafer W as an 
illumination-light ILfor focus detection. In photoresist, since the thin film interference by the 
entering light flux arises, when especially the light flux is monochromatic light, the luminous 
intensity reflected with the thickness of the photoresist may become quite weak. So, in order 
to reduce the adverse effect of the thin film interference, it is desirable to use the light flux 
which has the bandwidth of not less than 100 nm as the illumination-light IL Concretely, as 
an illumination-light IL, it was chosen from the light flux irradiated from a halogen lamp by the 
wavelength selection filter, for example, the light flux of a wavelength band (700 nm - about 
900 nm) can be used. The illumination light in the wavelength band (700 nm - about 900 nm) 
from a light emitting diode may be used. It is good also considering two or more 
monochromatic light acquired by mixing the light flux from two or more semiconductor laser 
elements, for example as an illumination-light IL 

[0075]However, when a predetermined wavelength band or two or more waves of light flux 
are used as an illumination-light IL, distribution of the light intensity to wavelength is not 
uniform, and when the light intensity of specific wavelength is strong, there is a possibility 
that it may be influenced by thin film interference on the specific wavelength, for example. 
So, in order to avoid it, as shown in drawing 4 , it is desirable to arrange the light filter board 
60 for equalizing distribution of the photoelectric conversion signal over wavelength in front 
of the array sensor 1 5 of an AF system. The light filter board 60 may be arranged at any 
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position between unillustrated the light source which generates illumination-light IL and the 
array sensor 1 5. 

[0076]With reference to drawing 1 5 , it explains per example of the characteristic of the light 
filter board 60 concretely. First suppose that it is a crest shape as distribution of light 
intensity L E (lambda) to the wavelength lambda of illumination-light IL shows drawing 1 5 (a). 

In this case, distribution of the transmissivity T to the wavelength lambda of the light filter 
board 60 (lambda) is mostly set as a valley type, as shown in drawing 1 5 (b). However, the 
transmissivity T (lambda) is amended in consideration of the wavelength sensitivity 
characteristic in the array sensor 15. 

[0077]That is, the detection sensitivity (an output signal / entering light intensity) PSV 
(lambda) to the wavelength lambda in the array sensor 15 assumes that it is an upward slant 
to the right as the dotted line of drawing 15 (c) shows, for example. In this case, distribution 
of light intensity L R (lambda) to the wavelength lambda of the light flux which passes the light 

filter board 60 and is received with the array sensor 15, Since it is a product of light intensity 
L E (lambda) and the transmissivity T (lambda), distribution of the light intensity L R (lambda) 

sets distribution of the transmissivity T (lambda) that the lower right serves as the 
characteristic of** somewhat like the solid line of drawing 15 (c). Since photoelectric 
conversion signal SR (lambda) outputted from the array sensor 15 to the light flux of the 
wavelength lambda at this time is a product of the detection sensitivity PSV (lambda) and 
light intensity L R (lambda), as shown in drawing 1 5 (d), it serves as the almost flat 

characteristic to the wavelength lambda. Thereby, the adverse effect of the thin film 
interference in photoresist can be reduced, and level difference Measurement Division of the 
surface of a wafer can be performed stably. 

[0078]As for this invention, it is needless to say that various composition can be taken in the 
range which is not limited to above-mentioned working example and does not deviate from 
the gist of this invention. 
[0079] 

[Effect of the Invention]Each detecting signal [ according to this invention ] of the 
photoelectric detection means corresponding to two or more measure points, And since the 
calculating means which calculates the offset value for doubling the base level of the focus 
on a substrate with the image surface by a projection optical system independently for two 
or more measure points of every was established based on the process structure of the 
exposure surface of a substrate, It does not depend on the state of unevenness of each shot 
region of a substrate, but there is an advantage which can be exposed by doubling each 
exposure region (shot region) with the image formation face by a projection optical system in 
the optimal state. 

[0080]Where the image of the pattern for focus detection is projected into the exposure 
region by a projection optical system from a projection optical system, The detecting signal 
of a photoelectric detection means to correspond, respectively in two or more measure 
points distributed the whole surface in an exposure region by driving a substrate stage and 
running a substrate is searched for, The detecting signal of the photoelectric detection 
means in two or more measure points when a calculating means is distributed all over the, 
And when calculating the offset value for doubling the base level of the focus on a substrate 
with the image surface by a projection optical system independently for two or more measure 
points of every based on the process structure of the exposure surface of a substrate, the 
optical system for the focus detection of easy composition is used, and the state of 
unevenness of the whole surface of the exposure region of a substrate can be measured 
promptly. Therefore, there is an advantage which can be exposed by doubling the whole 
surface of the exposure region with the image formation face by a projection optical system 
in the optimal state. Even if the display flatness of the holding fixtures (wafer holder etc.) of 
a substrate is bad, there is curvature of a substrate and a foreign matter etc. are between a 
substrate and a holding fixture, the focus error resulting from them can also be prevented. 
That is, the whole surface of an exposure region can be set up in an image formation face, 
agreement, or the depth of focus. 

[0081]When light flux used when projecting the pattern image for focus detection into the 
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exposure region by a projection optical system from a projection optical system is made into 
the light flux which has the bandwidth of not less than 100 nm, there is an advantage by 
which the adverse effect of the thin film interference in the photosensitive materials 
(photoresist etc.) on a photosensitive substrate is reduced. Although light flux may be 
scattered about for it or diffracted by the edge part of unevenness on the substrate, etc., 
when the light flux of a broadband is used, even if the light flux of specific wavelength 
becomes weak, there will be an advantage which can acquire a detecting signal with the 
signal to noise ratio good as a whole. 

[0082]When the optical filter for carrying out entropy of the wavelength sensitivity 
characteristic of the light flux used when projecting the pattern image for focus detection on 
the optical path to [ out of a projection optical system ] two or more photoelectric detection 
means has been arranged, For example, when the light flux of a broadband is used, flattening 
of the intensity distribution over the wavelength of the detecting signal outputted from these 
photoelectric detection means is carried out mostly. Therefore, the level distribution of the 
exposure surface of a substrate can be measured correctly, without being especially 
influenced by the light of predetermined wavelength. 

[0083]Next, when a calculating means amends the desired value according to the height of 
the image formation face by a projection optical system using the offset value independently 
calculated for two or more measure points of every. By performing closed loop control that 
the desired value after this amendment and the detecting signal actually acquired agree, 
focusing and leveling can be performed with high precision. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1-This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1]I t is a Iineblock diagram showing the detecting mechanism of the best image 
formation face of the projection optical system in one working example of the projection 
aligner by this invention which includes a sectional view in part. 

[Drawing 2l The enlarged plan view in which (a) shows the mark arrangement on reference 
mark board FM of drawing 1 . and (b) are the enlarged drawings showing the relation between 
the image by which re-image formation is carried out on this reference mark board FM, and a 
mark. 

[Drawing 3] It is a figure showing the situation of change of the signal KS outputted from the 
detecting mechanism of drawing 1 . 

[Drawing 4] It is a Iineblock diagram showing the optical system and control system of a 
multipoint AF system of working example. 

[Drawing 5] It is a figure showing the slit image projected into the exposure field of projection 
optical system PL by the multipoint AF system of drawing 4 . 

[Drawing 6] It is an exploded perspective view showing the relation between the slit plate 14 
in drawing 4 , and the array sensor 1 5. 

[Drawing 7] They are the array sensor 15 in drawing 4 , the selector circuit 13, the 
synchronous detection circuit 17, and a block diagram showing the detailed composition of 
the main control unit 30. 

[Drawing 8] lt is an explanatory view of the offset value introduced by this example, 
[Drawing 9] It is a block diagram showing the example of composition of the correction value 
deciding part 30E in drawing 7 . 

[Drawing 1 0] It is a figure showing the relation between detection output signal FS and the 
signal KS. 

[Drawing 11 l it is a flow chart which shows an example of the focus detecting action of 
working example, and exposure operation. 

[Drawing 12] It is a flow chart which shows the modification of operation of drawing 11 . 
[Drawing 13] It is a figure showing the relation between detection output signal FS and the 
position of a Z direction. 

[Drawing 14] It is an enlarged plan view showing the case where a slit image is projected on 
the measure point distributed in two dimensions on the shot region of a wafer, respectively. 
[Drawing 15] The figure in which (a) shows the wavelength characteristic of the illumination 
light used by AF system in the modification of working example of this invention, The figure 
showing the figure showing the transmissivity distribution of the light filter board 60 with 
which (b) is used in the modification, the wavelength characteristic of the light flux by which 
(c) is received with the array sensor 15, and the wavelength sensitivity characteristic of the 
array sensor 15, and (d) are the figures showing the wavelength characteristic of the 
photoelectric conversion signal outputted from the array sensor 15. 
[Description of Notations] 
1 Slit plate 
10 Vibration mirror 

12 Plane-parallel plate (plain parallel) 

13 Selector circuit 
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14 Slit plate 

15 Array sensor 

1 7 Synchronous detection circuit 
R Reticle 

PL Projection optical system 
W Wafer 

20 Z and a leveling stage 

21 XY stage 

30 Main control unit 

30B Correction operation part 

30C Deviation detection part 

30F Exposure process-data storage parts store 

60 Light filter board 



[Translation done.] 
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l^£ 0 COTJSTIi, *©*7-t*y Mt^&v'a v bfR 

[0 0 0 6] 

<fc9, 7*-#X(fcB©*7H:v hffi*#4&TV\fco t 
frL£#5>, ^BSk:{4«53tSS©§S/3 >y h1fi«oB% 20 

¥J3W£ffi©^tf*IEBSfc:li&ScfcfiT'tftv\, *© 
feft, Sft7D-t7fcJ;oT, iMil^^ayh 

ffl&to<0'*fi-y<Dmw j i>®gmff&itt%t. &isa 

[0 0 0 7] £fc> #->3 7 hfS«©¥i^W*iB*IS« 30 
ffi££t>-£i&ty©-efifc < , Wlfcf&S'a <y MB* Pre 

v^«*<s«®fc^t)-e-jity c £ item? 

Hlfi*©iai!!i©ttttfc«6 , f, ^>a>y h@3£££ft3& 
[0 0 0 8] 40 

vx^/^-y (R) ^^tt©Sffi (w) ±te 

JS»**fi»3t** (PL) t, *©»R*««fLTJa 
(PL) ©tttt (AX) telHftTffirtT?*© 
S«©{4«j*i6^f 3S«7r-v ; (2 1) k, ^©S 
«©fftSftfttf*©g«©iaf&#3^ (PL) ©^1473 

(2 0) fc, *©«^©S«tettLT2ftBtttt©tt* 
ffl^T, (PL) ©ftffl (AX) fc#LT# 

&\z.m>ft?&k (PL) fC«kS«)t®« (SA) (^©^ 50 



»©tfB!Jj& (P i~P 5) fcfcjfr&ajffi©><*-y© 
(ST) fciSMB-rsfiittfe** (1~6) fc, 

(7~io) c ©§##¥&£ <t »j mmmznrcm 
R©fc©*n€ft©*rn«fcft£r*fctws#*£/s 

f*ffi»©Jt««IW#S (1 5. 13, 17) k, otl 
5«RO««ttlB¥a^6©*fflfll^ (F S a~F S 
e) tcS-^V>T7*-*7 • K'jy^7f-v ; (2 
0) ©Mft£iNfPr«fflfP¥g! (3 0, 1 8) *M 

fotzftn&m^&vskmm. Rxsmw. (w) <nwt 

ffi©7n-fex#|jg (^-7©@B@, imW) 

t, tnsaftctHiJAtt tautest (w) ±©^jg 

OS^Pffi (4 0 B) (P D icz&m 



(4 2) fc-&fr-e&frfci6©:*7-te>y HI*#*«ia 
¥g (3 0B) £8Sttfck©T&3o 

[0 0 0 9] £©«£, *©tSM**¥*fr615a^fi*» 

(PL) fC<fc5Btt®« (SA) rtK*©fltfMfttfifli© 
/**->©& (ST) fclM&LfcttMrt*, S«7x—7 

(2 1) ^rlgijLTSIg (W) *3fee>-^«Ckfc«J:Ds 

m^mm (sa) rto^ffifca^sfcftottWjsrc* 
a o ob) t©^aite»*-r*a»©tf«/Si^© 

*©3Wttttti#il©«ffifll#, fttf*©g«©Btt®© 
fc*©SSLt©*fc©SiKE (4 ob) *J&Btt^ 

(PL) (CkSftSttS (4 2) fc-&fa-&&C?;fci&©*7 

[ooio] $/c, *©taw^^^5*8»jte¥^ (p 
D K&z>mfm& (sa) fafcfc&tftttiffl©<rt*-:/ 
©0 (st) *«»f*is«cffifflsn**jii (i D 

1 0 0 nmW±©^«*i*^ - r«)ie*4: , f«Ck^ 
^ (PL) teASB^HWrtfciijjSlttltifflO/^^-y 

©^ (st) %ia»-rsisk:Mfflsns)t*©}figjS5af 

Wtt*-SMk-r*fe*©3t*tt7-f;U* (6 0) 

[0 0 1 1] Mfc, (3 0B) (i % Ztlt>m& 

(PL) tci^is^® (4 2) ©ifif*t(Si; 

[0 0 12] 

[ftffl] JW*»**«Wfc«kntf, WX.tfH8 (a) tC^ 
fefc^fc, gfi (W) ±©filB3tt*5RKJ:*«Jtt«*rt 

©1i^©§tiJ^ (p i~p 5) £\c$k&mm<r>**- 

sis»*nfe«©«i-rnatc***s-rs«itBis# 

(F S a~F S e) *%*«ltH^S (mtf07©7U 



(4) 
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m&o&&x¥Jk (pl) ©^^©fis (7*-* 

j£t-3ftllJ£©7*-£X{!iB (Cft5*Zi ~z 5 <t 
[0 0 13] L*^U UlSfCtix 08 (a) fc^f £3 

tWoT^«) £® (4 OB) fctSi:, £©ffl 
(4 0 B) SriSgfiffi (4 2) fc£to-taN5Cfctfa$L 

i/\ cobic, ®mmm& (P3) •ew-a.snfcttfl 
m#©<i (7*-*7fiH) #«t>/hs^cfcfr&, * 

©l+ifljj£ (P3) tf® (4 OB) ±lc&%cktfftfr 

3 0 *©ffi (4 0 B) £S1fi (W) ±©£&© 

I (4 0B) ttt^Dtl (4 0A, 4 0C)£©iS5 

z<omft cz.-zb ) fcj*^*«ima#*fl!iofH« 20 

j£(Pl, P2, P4, P 5) T?©*7-fe>y MS^I - 
§0 Scfc, §t$J£ (P3) t?©*7-by hffittOtffe 

-So 

[0014] w*fcfniBictttfj?nfettaffl# 

tfl^'jy^T?^ 0 8 (b) fcjjVf «k5fc, 

S (4 0 B) tffSfiffi (4 2) fC-&j&Sn£o s 
« (W) ±OWROfHllj*i (P 1 ~P 5) ftmtfl2l5 

te^-r*5k:, s^ni^ (sa) ©saStfiKLhfcEai 
snri/^<fc3ft»&fct4, ^neim^ (pi~p 30 

(w) sm^iRi (x^iqj) ^srs;:^^ 

©Sftilii (SA) ©«l££®£#^f 5I+iiJj&T*<D& 

aflt^jb^ftn*. ^ot, *o»)t^« (sa) ©^ 

?P©^ffi©m£©g|3# (W*tf*fclMB©!ll&v*$r-j/ 

^rS^ffi^tT, ucDS^StfficD 

40 

[0015] &ic, ^(D&MRtfu^vy-yzfi ofclsb 

©¥H©flS©0IJ«:, m*.l£®8 (a) fCfcl^T, $t-f# 
Wftffi¥«fcJ:*tfttfi«#, &tf7'n-teX«5fifcS^ 

T, PI (4 0 B) fr5ffi©ffi (4 0 A, 4 0 0 ^ 
©iU£©^# (Z« -Z. ) lCJ&Ufr*74lv hB*$. 
C<D*7-tv (4 2) ©iSSfCfSD/c 

K^jiS-rsffittaas^f.tdft® (4 2 a) ^&5 0 

*<IT\ WAtf«/hg*ffiKJ:»), &HifJ/£ (P i~P 

5) ©tttH^fc<t©ffi (4 2 a) o&tiumtvmft 50 



^«/J^ft««fcdK:SS (w) oS**WW-r«cfcK: 

iO, 08 (b) JCijVf g*P® (4 OB) tf£ 

IROS«ffi (4 2) fc^jfcStlS. 

[0 0 16] *0JSUf3fc9MRfr&«B3fc99R (P 

D fc«ks»ts# (sa) rtfcfcMtt&afflo/**-:/ 

©ft (st) ftiS8K , r«iKit:fii»ffl*n«jtt« (i D 

S\ 1 0 0 n mJW±<0?lfWta«Wf SJtSi: Lfci§£\ 
jBJttt<DS« (W) ±0«ftWB (7thU^bf) 

OJSlW3tt**^5!a»^3R (PL) Jc«fc«B3tffiiart 

fcfl5^«iaifflo^*->o« (st) *fs»-r«isfcffi 

7-fJl/* (6 0) *E«Lfc»&fctt, «ua*fflfflOJH 
W*OJKft»03t3Sua^^WittfH 1 5 (a) ©J; 9 

£©ft¥ft7-r;l/# (6 0) ©}§;i^*fJ 

*w*tfHi 5 (b) o<fc3fcaa^"rsctfc«to> ft 

(d) icmt&olcy-mc&Zo ffiot, S#;£©&:S© 

[0 0 17] 

Ko#HiB*#»ltTBiWTr*. 0 l l±*^S(BW©iS» 
fgftSB©?^ Sim©^Xh7t-*7I (IS 
ftflS) **UJ-r* T T L (X;U- • If • 1/>X) ^© 

mm mm) Epzw^vmm, &mtffrfxm 

<D<P>1\ "TtttJ-fe^*— >«i*P A©4M>&, 

ffft ZWl^O, ZttkHtB^ffirt^H 1 ©IttSt 
¥fftcxfHi^ 0l©MtB{cSEtcYift*^5o 

[0018] ISK^S P L ©~F#fc«U 7 * h 

-i/20*V X Y 2 1 ±&C^tt P»nTV>5 0 Z 

• Oti, 7x/\W^)ieffiAX7a[pl 

»c«^* (eo*tf± 1 0 0 /imw rcimmz-sry 

TIx^UV^fT^o XYXr—72 1 

W*Jt«i A X i:MiI*X Y^PffirtT* 2 ^7t^»^-&S t 

[0 0 1 9] Z • Ix^U WTst—VZ 0©±® 

tcti, 7x/\W©^®fc(J{?^H/>iS${iiaT'S2pv- 

ti> 0 2 (a) fc^-rJ^te^ft^ftXtffatetttffc: 



(5) 



*§it©*D <y bv-^7 I S y t, Y73|oJfc:#tf 
©Sifll!*'J >y h*X£|fg£-£tf-yf-T?EKL;fc#lit 

I S x t, X#ftRtfY?3|p]<D3c>«?{C 

I S a t^/SfnTt^. 

Sx, ISy, I S a(±, E3S§!i©Si|SV— *fiFM© 
[0 0 2 0] 0 HCMD, SipV-^fiFM©T^ (z 10 

tfRfretl, 7^77-1' A-5 1 ©^W^fr5©fiP£ft# 
±<DX'J <y hV-^ I S x, ISy, I S a##tcMffl 

WJt 1 EteUf-^/l/R«$ffl©ftji (7klg7>7, x 

*->VU— tfJtJStS) fre>t#£©#g£L(^ giJKS 20 
ffl©ftW*BStLTtiJ:v\ fit, SiJJttiBK-rSi:* 

[0 0 2 1] tttll^X5 0£<fc&S2jSv-*:& 

FM©JB«*fttt, /^-Vl9l^©«»3tt*3RP Lf 

OttftlOMWJtOSBPSfc (N. A. ) fcft»U;/X5 0 
A^sqsv-^fiFM'sofia^OMPR (N. A. ) 
fc^SlJ-SS-e*©?**. ?T, £©£?&$§$ 
T\ JSUfttl E^7r^-5 HcgAfSi:, S¥ 30 
V-£|gFM±©X'Ay hv-? I S x, I S y % IS 

01fc:|3l^T\ Z • 0©ft$4AX 

^ffi^feS-r-s.fed^ig^nTv^feofc-rSo c© 

tt8»3tt*«PLOBIiBEPO(f'&*ilO, Uf-*/l/R 
©^*-y®fr£M*HcT?3 v vfft/'cfflF rrtT*7tb 

7£©7tS§£SI§ 0 CCTiBFrtt, J9^7^&PL£M 

V-£tRFM©*'J >y I S x, ISy, ISa 

fr£©{iftj£{i, b^/l/R©Tffi Oi*—yJK) TIE 
S*flTIffxyyh7-iHSx, I Sy, I Sat 

[0 0 2 2]{IU 01©<fc5£g*gv-*«FM;!ft|g 
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X'J-yhv-^ISx, ISy, I S a ©{£ttfcS*H* 50 



SCifcfttK S^v-^SFMitCte^-X'J «y h^- 

^ I S x, I S y, IS ao^^-yaRWft^n^ 

nov-^fcsaLTjgfig$nsci:K:«:«o 02 

(b) &g^V-*&FMtfx7*-#XLT^5i:fr 
COT. 'J -y bv-^7 1 s x fc*©EI«MSt I Mx £<Dffli&* 

K^PLtH c©J;3k:£3<f«lMxtt:ia©iS 

T'Ssxu«y 1 s x±{ctas*sn«o ^l-ts 

xtt, 7 'J 7 f^-^ I S x OJgttrfSJ; O fe^t < ft 

[0 0 2 3] filT'I¥v-^SFM±{Ctt%M 
©5^ 7E<D7nU -y I S Xs I Sy, I S at* 

m^nr^ofcim^oyt^^ ^ -mi, %%vy 

X5 0^LT7t7 7-r/^-5 HcJgt, 7t77-r^- 
5 lfrSftHi£n/cft3C£tf-A7.7>Ay£ 5 2, U> 

■9-55 oswtstti5i»)t** p l ©us (7- 'J 

ffi) E P tii^ttfSftfiH^SSe^tlTl^o 01 ©ft 

^(cfe^rti, z • i^yy^xx-^2 o^±T/3fBi 

(Z7a(pj) fc»»«**^fP!5a^fi¥3RP LO«i«iB 

[0 0 2 4] 03 (a) Rt; (b) te^n-ftlftS-feV 
■ff 5 5 <DiHt!im K S ©fi^§ U ^ttte 

Z • l/^'jy^'7,f-i 5 2 OcDZTjlpJCDfig, Ed^S^ 
V-^«FMcD^$fiAX73(n]CDig${uB^^-ro Sfc, 
0 3 ( a ) -y b ISx, I S y * ISa*' 

fc#©^b^;I/^L, 03 (b) te^ftex'Ay b 

uLfflftl&O. 3 — 0. 5 nmM&vmfrVJ}?* (& 

ttiftV^T\ 03 (b) (Di^fs-^t^l/tL-ai 

->&%.tfM^rctblc, XU>y bv-^7 I S x, IS 
y, IS atO^T<Djfi*a»«^Uf-^;W<*->4>©^f 

[0 0 2 5] {5J*l<Dl§£-fc:L3, S2pv-<7^FMcDg 
ffiA^g^^ffl F o *mW% ck 9 fd^li A X ©73 iftfc© 
Bi^nSi;, Z?3[r]©&BZo XliitlM^K SOl/Ul 
A'liAfltftSo fi!^T, Z • U^'jyy-'7f-i/2 0 
©Z7?|nj©{4Bi:tll*fi^K S tZMmcft'MU Hits 
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fatti? 3 C T\ ft&Bttffi F o <DtfLW&#.& K> , Lfr 
fe C ©ttW^^-pfi t^7;l/ R fa<DilM.<DtiLmvm&ffi 

Uf-^jURO^PAJBtiO. 3 — 0. 5 /i mJIT'& t) > 

KD&sm** 1/5 c«/j>) t-rsfc, io 

(0. 3~0. 5) X (1/5) 2 , BP^O. 0 1 2~ 

-So 

[0 0 2 6] *KH4*#J!HbT3WBMi«0»A«JttS 

h i^7x h icttLTimft&vmwyt I L fix U >y MS 20 

1 *BaW1"*o ^LTX'J >y hfi l <DX>J <y hfciiofc 
X 5 , Rt>"5 5 - 6 fcft LT *XMW£#«>fc!Sy*"f 

*Sfiffi F o (c&3 i:, X'JvUEiox'Jyh ©t&tf U 

^X12, RtWftUi'X*5fc:J:oT'7XMW0&ffifc: 

^fi^n^o nit* msiy>X5(ofmt^x/\^mt 

<D£fiti5~l 2° to>K8g?n, 

U >y httOtf^H:, S&ft^P LOJIfllAX^i/N 

wt^M-rs^fc&H-r^o 30 

[0 0 2 7] £T, *XMWeR|tfSnfcXlJ y Mt£> 

1 2*^bT»tfflxyyhSl 4±KXU-y Mi£lf 
JSSl^-l OfigftffiX'J -y hfil 4±fC 
T'tSXD <y Mi£, ^-OS^lRlfcilX-rS^tfS 
/>fiil?*St)01?feD, 7U-7^5U/M 2tiX>J 
•yhfil 4±©X'J«yht, «>x/\Wfr5©£S#teK:<i: 
3X U 7 h«OHWi4iii:^<DfflWB8^^ X U -y h ©fi 

Tfi»5 7- 1 0&?g*I§§ (0 S C) i 6^e»©ffi»m 

^■pF7^^n§5 7-e»ia5 cm-drv) i nc 

[0 0 2 8] C 3 LT> X'J <y MftfgftfflX U >y hffi 
1 4±T?iIIrtSi:, XU«y hfil 4*aiabfc«* 

7W-b^-l 5T'M?ll§ 0 COTH'tV 
•9-- 1 5 It, X 'J -y 1 4 <DX U V h <D&ttfo*m 

• 7* h*V*-KX&7* h h^y^X^H^ffl? 50 
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■feU**-lsIBSl 3£fl"LT*R, x«^vi/-7{t£n 

T\ |S]$*&£[H]Sg (PSD) 1 7t#t^^n§o COP 

[0 0 2 9] C(Dtt, RlJtttftfiiail 1 7(i7U^-t> 
^tO^iSfcHTJff^F Sti:±»a->y h (MCU) 3 

0 *iS„ *BtKW*fl!# F S 14, miss*-7 
M^fcn?i4*n, gftfflX'J 7MS1 4 ©X U <y hi*M>£: 
7xMW^5>(DSIifXU >y hftfiDiBlft^i:^— SLfe 

#F S#*U'W££*fct0'7XMW©||ftflS (ffil* 

tf^ffi) Oi««ffi«*^!(uSii:bT*ffl*ti«. fib, 
7b^U^;l/) i:*ofc7xMW<DiS$fi[g*% 

S^tU ^^D^S^WiS:S*ffi^^:7x/^W^DS7tE7^3' s - 

mm f o t immmmm^icMJi-mt 5 ck 3 icSBg* 

»3.x-y h 3 01: «kSSI»ot.i:TlfiitT, (SSW&S 
*Pffi*)tWiAX^iRik:Sfi[*-e-S»:i:"P, ^-ofieSW* 

S) ^sam?. 

[0 0 3 0] ±»XX>y h 3 Ott, 01 

SO^A FS**t 'j7*U-i/a >t5«i, 7U- 

ooniijfflt-^ 1 9%mmtzmm%v> (z-drv) 

1 8^1li^8^DS*W^*«Mi % WXYXf-y* 
[00 3 1] 0 5 tt, I f 

nSJejgfcftoT^So XU-yhiiSTti, XYX-r- 

-72 lo^ttffiaro-cfcssxttRtfYtto^n^nK 
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MA F x©£x/\W\©|>f&{4, XV <y h&S TfcH£ 
Ltcl5\p\\c{mX^o SfC, 7.V y MiS TO^D 

©cfc5&1l§j£T\ XD-yMiSTti:, ^a-yhfl^SA 

[0 0 3 2] -fl&^a-y h£|$S AfC«, ^ftS?© 

^©[Hlia©ftii©g{«7bW:U X'JyMST 

^/^-y^BHg-r^^ ^-y^^-y^lt't 
^/^©X^-l^^-l'ytfv/a -y hnSfticF*!|{CX73(B]X 

t§3"t* 2 /t mfiLk©gaS#£ i; £ C i: t> & 7 D >y h 

ft s t ft© if ©w^fc x * v-r ^^ttHf § a* 

^i^ Rtt±©5/a -y hE^^a v hfl©^ T'D'f X 
flcj;otfi6^§(OT\ X'J >y M§S TOfif^j 
©#E©^#fr5©St<f)fctfle]SS/^-y, Xfck**7 

[0 0 3 3] 06te, SttfflXU vHfil 4fc7l"f-fe 
y?-\ 5fc*^liLfe«»*^U £©06 
T> XllyhSi 4ttj*f7*gSLtfc*nAJi (31)16 
J8) ^ffitlfb, ^©-a5^x>y^y^tc«fc03g^ 
ftXUv h*JB/SLfct>©-e&So £©7<J>yh1gl 4 
Si7U-Al 4Al(Cl£U i!0W7U-i 
1 4A%, rWt^-'l 5*UW?Z>-t7z.V?X 
m<D7Vyh£&l 5 A±{C^Jx.^0^©feD^ffl^ 
TSJtf&o CtU<:«fcoT\ X'J^hil 4©XU'y h 
(471/^^-1 5©-^7t©S7fei®*©iE^Jfc¥ff 
fcfcoTffiiBStlSo L©i?CX'j7 hfficl 4£7U 
-f-fey-D-l 5fcf4«#?B*Xf4i£&£-&;fc£tf&V'» 
*\ XU'vhil 4 t7U^-ty^- 1 5 £<DMlcmi& 
UyX%*mV, XU7bfil 4t7Wty^-l 5 
i*)t¥«fc#®fcLTt>J:v\, fcfe, flc©06T^L 
fcZV v MiS T^XAWlWl^li, jS^SSF I 

f <Dmmc&?Tt>m%5t>\ Buejt** p l ©amw 

1/5 Gft/h) T\ j9R^SFI f ©E@#3 2mmlutl 

t-&s«£, %<D&mmi f ©H^©i«~i/3<g 
ester *©a<S£u\ 

[0 0 3 4] 07fi, 7U^-try-9--l 5, -feU 

**Ha»l 3, iq)HKtti§|l8 1 7, RV3imffl3--v 

l/Vf, -feU**-|H|g&l 3*4 5flS©-feU£*— EHBl 3 
A~l 3E£Dffidc2tU Hfflttttlsltt 1 7&5{@©[s] 
fflttSlHESl 7 A~l 7 E <t OWfigSnr^So *t 
T, 7Wt^-l 5©§)fcHJlS*5o©i01/-:/G 
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?Vl/-7C a ~G e 14, ZtlZtm 5 ©X V <y hft S T 
fci&o fc 5 o©|+sy^ P1-P5 ©f5f£©7 U >y h<i£ 

1 3 A~l 3 EfC&t^T, ItM^P 1~P 5±©7U -y 
h § ^7\6ii^©^tiJM^^5i^-r § t, © £ f 

[0 0 3 5] ftttWfcx 07£*5^T, 7Wt^- 

i 5©^h^©^i/-^g afticimnmogymm 

10 tf#$ru *>U??-®8&1 3 AfcJ^T^negftH 
coj»fcai(SOffl*fl|^*Hiaii«ttS@KH 7A^t 

5„ &*5> -bUZZ-mmi 3 AJ4, ^V-yCart© 
1 7 Afc&Sflfe&afi&fcx ?)l-?G a F*3©K 

offl*ft^*lnWLfcM#*raJI8ttttlHltt l 7 A^\32£3 

flM&fcfeflM.TVS. Hfllfc, ^/U-T'G b~G e+© 

20 3 b~ 1 3 Ert-eitjRstu jWi^nfeffi^fi^^n 
^nrawtt&isiB i 7 b~ 1 7 E^\#t^^ n §o 

[0 0 3 6] 7A~1 7E(4, *tl?tl 

imF s a~F s ez&tiTZo cne©tftsa^iffl# 

F S a~F S eti, ±«ijfpaxy h 3 0rtO7tn^/ 
r^^;l/^g§ (ADC) 3 0 A tftlftlf^^^f 
-*{c£'jft«nTffiiESI»a53 0 Bx KCffiiSttttlW 3 

octc#t^nso mmmm^3 0Bic^ m%-?xiM 

Xr-*SEtS8B3 0 FJ:(3^^XM©yn-bX^Jgtc 
30 Ml" (S^ffiWElfl^ RD*l!3fl©iaM©-r 

-^^#tf) t«ie«n*fc«t, EUgp 3 o d cfc 9 m 

IE^gg(53 0Bt4, -CTi:tT5o©^ttl^ff^© 

tt, sp^^x/N±©5^T:-©7*-*x-rna, sov 
tau ^©(i^MM^ttigpsoctcitt^-r^,, c©<iM 

^ttigP3 0Ct4, ffiIElS»W3 0Bj!>>e©dtfjffi4:AD 
C 3 0 A*>P>©^ffittti^{Ii:©fiS^t±iU c©fsM 
40 ^'>% < fa * 9 ^m^ff^D S*m4 ©Ig®]g|5 1 8 

[0 0 3 7] J;t)H#Wte, flM^m&P 3 0 C T-t4, P 

ADC 3 0 Afre>©&j£HWi*§F S a~F S e t<D\m 

^f->*2 o©z^[p]©fiB, RJ>'Hif4^*w^n 

T, 125 ©ftPjjS P 1 ~ P 5 ©¥^WftiB^S»)t^^ 

50 [0 0 3 8] ft*. ia5T«ffSiJ^P 1 ~P 5^ 1 jStft 
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<DfrT*$>5 0 7x/NW±©^iB©it3ct"£ 2$4©[e19© 

HSU S AO±ffi-eoiBf*»**W-W-rtifcrj:v% 
[0 0 3 9] 0 7fcte^T, !51ia5 3 0 DtC^tf) 

KttSfttVS^-fey $&HI$£g|33 0 Etc 

k-ixmi nmzftz&whv, tam^as 3 o 

E«5O0^Sttl^fi^F S a~F S e, &tfJt«-b> 

■9-5 5©tHft{f^KS<}:0x ££A F 2£©{S*jft&g2p 
KS (03*88) fc^lrp^fcr^l/^yyu 7^?-£ 

[0 0 4 0] CCT?0 9*#j«abT, ffrEfli&ggtf 3 0 
E©ftft«ft««09«KimfSo ft"fTTL (7s;l/-- 

is (ADC) 3 0 0fc:A2j£ft, ^©{f^f U^WcftjS 
Lfcr^MItcg&snT^ty fcLTOR AM 3 0 
UCfHtl^tlSo £ ©RAM 3 0 lOTFUXfltett, 
^7>^3 0 4£<fc-3TfTfcttS*^ #77*3 0 4© 
tttt SD'A D C 3 OO0g»*>f5>yttf5rftt ) *n 
y*5>x*U— * (C L K) 3 0 3fr5©*ny 

^trafflw*. Wat, so^aiwi^FSa 

~FSe©10#\ jHJR>W -y 3 0 8*^UTADC 
3 0 5 fcftf&Sft, C C?3g»£ftfcf f ^*;l/ffiH:#'> 
y*3 0 7tCi;oT7Kl^7fg££ft3R AM3 0 6 M 
SBISSftSo lot, RAM3 0 1, 3 0 6(Cti, 

^nw^fi^K s , Rummtirc 1 oo^sm^M^ 
©i^iBiWKSft-rsas^wtJiisnSo ctis ram 

3 0 1, 3 0 6 ftg&£|%3 1 0T-7A- 

[0 0 4 1 ] &*5, UnVmMZ 1 0&, RAM 3 0 
1 . 3 0 6 fcfc^aBBfcttD&Ofcfcte, z-^'jy 
**7r— 7 2 0 © Z ^^©^jl&iSfcfli Ijfp-T 5 fc #>© 

j|Jj£©&BtC0 2 (a) ©7U>yhv-^I Sx, I S 
y, IS a<Dtpibtt&mZ-&%fztbcDmW]imZm4(D 

[0 0 4 2] 01 0 (a) 1 OOiSa^if F S 
©£{b«F&*jj*U Z • O^ZTa 
|qjfc^Xh7*-*XjB*-&tf-S«Hrt'P^3S»»? 
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■efcfctflCR AM 3 0 6K&MZtl%&&7*-flCiil& 
?%>o SfCs 010 (b) ^©fcttCR AM3 0 1 1*3 

[0043] 09©RAM3O 1 |*|£l±x 010 (b) 

fc^-rffi^fis*«i*ffl#K s vvmtfi#m t fcwjs-r s 

7KbX^^$n5©T% *ltg4iO ! JIg|5 3 1 0«, ^© 
K, iftJM&SSB3 1 Ott* RAM3 0 6rtMT, 

McEtesnTv-^tftiSfcHTj^ F SO WW A FS* 

*A63„ COU^VAFSB, ^Htflfi^ F S ±©^ 
^S©^7-b>y hWHTfeO, £©010 (a) ©<£ 

W+AF Sfc&5«fc5£-€-©M£j£?©7XMa® 
^Z/jfaK&ifrS-ttS^ ^©7x/^®i:^7h7* 

20 [00 4 4] ££Z-C\ 0 9 ©digged ttfcWu 0 
4(DXYXf-y"2 l*®W)-$-&T, I$7-^fiFM 
±©7U -y hV-7©cf^^^A F &©#jfJ^©{BJ 

»fctt*ngit«B-eifc*&©4ft < > £jS a f &©$ij£ 

lOOjimtuifnt^TfeJ:^ IfoT, MAF^ 
©fflij££x BP"6H5t^LfcXU -y H*S T\H<DW\fefii. 
P 1~P 5*»tt*-afc6, *n60iH3ejiS[*ft'£'»fc± 1 
0 0 n mgJg©IEH"CX 'J >y bV-7S¥©{ig£X?3[p] 

^Ffi5^ ({f^KS©SNi:b©fgT) 5&*«^<j8^«fe 
[5ll|©?SJS7:-^-7-b'y MIA F S ^5f<46§ C ^^rI^T 

S§c ^©^7-b-y hMfi#SiJ^P l~P 5ft 

40 [0 0 4 5] COi5tl/T, 05©^ftiI^P 1~P 

s^n^nzT^iRiTS^^p L{cj:s«^a^s 

©fflBfc^a-rSfctOttKffl^d^F S a~F S e© 
R BP^ ; e©S^iSg^®T©7}-7-tr-y hflB F a~B F 

^^^X7a[pl^^:7 , ; -y h^S TfcttLT^gLTS'a >y h 

SKfct), ^f+ii^T'©^7-b>y h{I{i^©cfcd{CLT 
*a6/c^7-b>y MSB F a~B F e F*3©f5jn^©fST'$) 

so [0046] mkmk: 43 w- § ismmhft 
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<D-0!Rco#ia5, 08, 01 1, RUmi 2£#!$L 

xmw-fz, c©^ mmtLr. m5<D&mi&p 

1 ~p s^n^n&myt^p L<Dmmic&mz# 

rcmSOtfifctiitiimF S a~F S e©{g, SP^^A 
F&©{gMW&g^ffitc*f-f 3l£{f!®©;i-7-t:-y hflB 
F a~B F e (£^&it$!i<* ; t'iTV N <l> i k©£:"3"?>o 
^©TV-y/^lwH 2<DmzP}%:mi£tfti l i, % 
t\t>*7-tev MtB F a ~B F e &ti(£ 0 Kt%> C fctf 
■etSOT, Ccn*tl5t7tyhfiBFa~BF 
ett0fcifiHiS'T?&5. l^lgffij 10 

Lfc^©Z • 0©^Dffi£*Sf£ft 
^ P L ©g&SSftsffii: ttSSHWfc |fiT*S5 

[0 0 4 7] $fc1\ ill l©Xry7*l 0 Ucfc^T, 
XYXr-^*eftLTBI5fc^-r<fc9fi:, ttftlttft 

A FJRj^eoX'J >y h#S T<D®&ffi&±.lC®mt%o 

4>OfHljjiP3"e*-h7*-*X*ff3. BPS* IKffl 

£ P 3 KWJtSf F S c tfS&fgfcffi©* 20 

2 0©Z#6)©a;£*aiSEU £©ttl§-£Z • U^D y 

jW7t«J-ez • ^'jy^f->*2 o©KS* & 

[0 0 4 8] fit, ^SfififyT'tt^f-yyi 0 2K*V» 
T X 'J >y h m S T ©tf h<DWM& P 3 T**- h 7 * — * 

XfcfrMtfcDK, ->a v hffiWS ArtaJXttifi^tS 30 
JpffifcftSTS^S^ti, £<D¥ffik:-c*-h7* 
-axfcfroTfciv. C©ht©ft$yUiP 3T&3 
&g«4 < , c ©TOcgfc^fHflJj&fcji^LT fe «fc 
v\ S7t7n-t7.r f -^^fflv^T^-h7*-* 

ItiMP 3 T*&§i&gfi&< » ^jSA F l^tDX U «y Mi 
ST-e^x/v&j&S-rsfcfcfc* J £©j£S«SI8F»i©£c 
<D&X*1b-3X$>&£kk F^{c«fcoT^Hi^nS7*-* 

XttaortiM^OttttlBH (S*-7*fc«fc-3Tifc3: 

a) 5) wn&tfntf cki^o 40 

[0 0 4 9] ^{C, Xy-yfl 0 3fC*3V>T, XYXf 

A£X'J >y h«S T©-X»iRiK:#W«|ofHIBHS6ffi« 

S BK^IJt/ii, 7.7 L <y7l 0 4^*3i/^T, XYX 
■f-^2 l£fg®f|LT, XU 7 hftS T^LTX^fp) 
fCi/ 3 «y h««S A*jt*U li!E^gg|33 0 BrtOp< 
tyfcSfcfcffiafl^F S a~F S e**SI«-r*. CO 
HSU 1 ©&flltt: U— tf T^tHc «fc 0 fH'J 

$ nr v>5 ^©* * u T- u-if TBWH-etHiiis 

nSffifflfcttfrfST K UXfcMS^iSUH^ff^ F S a 50 
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~F S e*ffiffiLT^Wf,fcV\, *©&, Xx-y7l 0 
5»C*^T, ?# 6>ttfc ItStB^fl-^F S a~F S e (* 
n^ftB#lSyiJ©{I^&c>T^£) tcg-3VT->3 -y h 

[0 0 5 0] Mft&tyc, H8 (a) «7x/NW±© ; e© 
S'a-y h®8S AI*|©g83Srffi*;SU £<DWiM±K.# 

m&p i~p 5^is^^nr^ 0 »{^x 

U^XMi*B&LT££o 08 (a) Kfcl^T, ££A 
F3S©{SSW4S¥ffi4 1 _ktC&ff}|iJ£P 1 ~P stm 
»lS-r*«l«W*fll#F S a~F S etffhftl 

©{KMW&g*P® 4 1 fr5tt#Siggfl.tr£VSfc©i: 
t/£V3„ lOI^ -7x^w±tc«:gEt1fi»lO|HlK 
/l*-ytfffM£tu *tttej£i;T*-©gBntilHli3fcfc 

otm, *■©£«>, mrm&p i~p sti# p>ns^ 

&tU73fi^F S a~F S e fc-f cne.^Ktti7J 

fl^offi t ^ o ca tc is i; tc m t * o t v> 5 o 

[0 0 5 1 ] M^.ff^X/NW±<DOg|5<D>'^— >^iglc4 
0 A±tCft^P 1 , P 2#MttBU D3»0/<*-yf!a 
i|40 B±tftSiJjSP 3WU 08P<D/^-y®« 
4 0 C±£fNBM(P 4, P 5A^ffiHLT^5t©a-r5 
i:> ff«jSP3T*©tlttlEtH*ffl#F S c©fii^«t>/hS 

<^§c nn^mmLx, *$mm<Dmi ■ ©ahesu? as 

3 0BH SUifSlfSiJ^tC^fSf 5*&fctH7JM*i©M 

l&$nT^§/ci6, MiE»3f953 0BH:, ±^©<k^t 
*ftteiafl^*i:, ^©^n-fex^jgiicDlrbfS^^ltiJ 

^Pl~P 5^fuB-r§^^->nUl?4 0 A~4 0 C^r 
[0 0 5 2] dtltCfctJ, 0ljx.tf^/^-yni^4 0 A 

S'J^n^o ffiIEMmg(53 0 Bit, i&lf&ZtircT- 

^->1B«4 0A, 40C©S^Z» , R 
tf/<*->«i*4 0 B©ISMZ. *BHT*S. C^-5> 

©SM«7x/>w©(Hiss>'^-y©fev^[5^e ) ©iif$ 

T*$5^ ^a© ct 3 1 cn&©gas©«»^tf^iHi« 

[0 0 5 3] MBK^-r a ffjSiJ^T-©^^- 

0, &SM®«l*i©><*->&£©3S^t!li:J:aag* 
JOSCfc^T**. cntcj:?3ltS'J^P i~P5©M^ 

71 0 6K^T, is 3 V hi^SAit^IStfc^ 
(a) fCfe^T, |fiBfJ^P3^fflfi-rS^^-y«i«4 
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mm (mz.i$w-yffit&4 o a) fc-^stMSfc-rs 

t§£fc#D#S 0 ^STOi, ->3 -y hSgigSrt©/^ 

j&CT^SS) fC^o.TMWs l&£-r*U££</\, 
[0 0 5 4] ^©&, Xf7/1 0 7{C*3^T, stiflJiS 
P 1~P 5fCfelti.^a^ff^F a~F efcft-TS* 
7-fe-y MIA a — A e£;£a65o 08 (a) fC&t^T, 10 

£MMmw-e&z>^z-ymm4 o B±©ft« 

P 3t*5^5^&tB*f§^F c(c^-T§^7-b>y MIA 
c&OT&So ft$J£Pl, P2, P4, P5t 

*»J*«MSffl*^Fa, Fb, Fd, FefcWfS* 
7-b'yMlAa, Ab, Ad, A e (i % ^ft^ft (Z» 
-Zb ) /kt&3 0 

[0 0 5 5] &fC, Xf^yi 0 8^t5l/->T, ffiiEiajsc 
SB 3 0 B H\ 08 ( a ) OftJUSftS 4 2 ?©*&j£tt|^ 
{a^l©:*7-t'y MSB F a — B F Xf77*1 0 7 20 

©£*£tra&l&«IS 4 2 Afc»f £©i:llffiT:-& 

Ds ^©iSSft&S&^fiffi 4 2 AiCftLT/^-yffi 
M4 0A~ 4 0 C Cfcfcfc S„ 

[0 0 5 6] BP"6, Xf7 7*l 0 9fcfeV»T, ffljEiftg 
g|53 0 Btt, ££H&«&|gfti34 2 AOttjftfflAffl 
gP^ (B F a + A a) ~ (B F e + A e) 

ttigi53 o cfc#t|g-f§ o im^m^3 o ciam 

WM>/W-yfflt4 0A~ 4 O CtC^-rS^tB^i 30 

T\ <ggfcffl953 OCtf, Z • K'Jy^Xf-^2 0 

T, *7-fe-y MB (BFa + Aa) — (BFe + Ae) 
t&i&fcti^ff^F a~F e fc©fllgg©£Sifttf8'>fc:& 
**54Bftfi*l*{ltt&-r*. cftlcfcO, 08 (b) 
fc*-f<i:5fc:, £MW$mT*$>Z'W-yffii&4 0B 

-v^s^i»»aTt»t?n*o 40 

[0 0 5 7] COkt, :>18WU 0 Btt^^ 

->s«4oa, 4octtja»^3sojijs»firtfcia 

fflA a~A e3^«jiSiSifi*ffiA»Sfc#t«:tt, 

7-te«y MBA a~A efcfi*M^*ffoT/<*->®« 

4 oa, 4 octpmiimmfticxz&oic&i&mmmz 

fcfc3i/BRH*&*o $/c, **etc/^-y®«4 0A, 
4 o c*^j»fiosrt»cA%j:3fc % -a-^s^® (/< 50 
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[0 0 5 8] ft*, ±M<0$m.MX'\m7lZ.7jit& ; ? 

<IgfcHja53OC?lfflffifc£IK0ftSaja<g*fi: 

2Kg^©*7-fey hit A a -A e fciOWLT^fco L 

Si:t(cti, ^<D^gcffi^M^e. ; ene.*7-b<y h 
{§A a~A e*!SL5IWf 

[0 0 5 9] ^IStCtt, 0 5 CDS/ 3 -y h®«S A 

a >y hil^S A(D^ffiT*<D[Hlia^*WJ^n5o Lfr 
07tC*5l/>TAD.C 3 0 AfrSUTrt/^A 
•e«*&$ti5tt»W7J<i#«BI5 0XU >y MfiS T±© 

^©^©^^©wiE^t &v\ tct% ^©x 

}E&--mtLX*-7y>l-7-?fi0o BP^ ->a7h 
D, 08 (a) J: 3 fc, {£»&«&*S{t5ffi4 2 
M^ttfXtbZtlZo ?lT', ^J6s 0 4©fgKjg[5l 8 

(D$mmtz - \s^)y?7,7—*Jz o<D®.mM<Dm& 

fc**»T*#, £IR©/<*-:y®«-c©tfcii&tH7jM*§ 
£«$&lt&IS{§E4 2 AO*»ffi*M#fcOlS»* 

(MPti. cnjcj:0> *-7°>;l/-7°»T% 0 5© 

[0 0 6 0] ftfc\ 0 1 1 ©7s-r-y7l 0 4 te^T, 

>yf-T*X-r>ykfV^"^-&T> fCXYXf 
-'72 l*HM:-r**lc % Bn-6*<0-S^'yf-?«l»a 
77fs^-F a~F e^^'JI:|Sttt§<J;3iaTfe± 
C ©75 fetC <fc 0 , X Y7f—v ? 2 1 ©ijf fC^3ffi 

[006 1] $ 7c, 01 1 ©7,r <y 7 1 0 1 — 1 02© 
»fls©ttt)»>»i:, 01 2©7x-y7l 1 IRtf 1 12© 
^9}cLTt<fcv\ c©Xf-'y7l l ITU 9t 

fXYXf-^2 izmmLT, 0 5tc^-r«fcat> > 

3 -y h^iiiS A *tf»JBBJ6fii[H S Bic^m^^o ^© 
ft, Tsf-'y/l 1 2^i:fe^ / ^T^ 0 5©7«U >y hftS T© 
**©lt^P 3T'*-h7*-*7^tToT, Z-b 
^iJyy , Xr->"2 0©7*-*7fuM^a<y7-r?>o 
fOft, II 107f'y710 4Xiil0 4.At:^ffl 
T-73 -y h^«S A©3>ffiT©^i£fcB7l{i^©-9-y7y 
77*>&fT9o ^©^©^11^01 1 ©Sift t HUT'S 
So C©01 2©>'-^77 > T'«, ^x^Xf- '72 1 
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©»ftfc«tttf 4 < wwawa^wtetf ton*. 

[0 0 6 2] ±^$gPT(i, 0 4 ICio^TX Y 

0©£?)ffii:$8Kft^J&P LoafitSftiBfcjVIStfWf 
Xx- 2 0 ©;£ t) ffi £ P L ©JSS&ffi i: a«F 

ftT*^v^fc(i, &© * o aniEftffa^ieaifcft*. 

XYXf->*2 l £IEfjL/c£t©Z -l/^'Jy 

^X f — ^ 2 0 ©£ 0 ® £ P L ©ISftffi © 

mm mmmm, mmm) ^mm^tLrm^mm io 
mm$3 o BF^y^u^o^t-r *„ c©ii-a\ 

W;U£0 1 1 OXf'^l 0 4 ©7jffiT-#&/c4£®tB7J 

l rcmwszkzm i t ^ * © t\ ^ ©i+ iism tc 

[0 0 6 3] $ fc> ±^SSfi?!lT}i0 5 <£ 5 fc, 
■)XAWi(D 1 O(0->3 -y ATHflT^^tf) 
Tl^*^ 7XMW±©fti2©<^<Ofr ( 1 Oj,;Lk) 

3>y h««-efcHi;ttai*fT-3T, fcsnfcfcjgmafc 20 
©«»3wii»sn*o 

[0 0 6 4] ±3SSte8t0!n?H:BI'5fc^bfeJ:5fc 
ffi&<DE.MV v ?-<DWStft<D 1 ©kf>y^T'Z/j|q]©&g 

^©BByW-yf-^Px -e&ntf, xtfifin?©?*- ax 30 

&MIt$J©fSli&, 2W_h©SBSN*ffl^TPi /Nh 

$n* 0 

[0 0 6 5] £©«£, !>x/N©B)tffifcfi^©Sti^ 
* * *\ 7x/nKS D SPC J: *JBtt«{k35(«» * , 
^©v-3 >y MI«T?©^A F^©tB7^^fk^{{jl©->3 

yfLrc\m^mm^<Dmmt>\ mm<ommu±£^ 40 

^MtB*fi^©*7-t-y hS^giJtcWdJf *c fctfUS 

u\, c©«£gtti j pg!>^©»»&t*£n'tv 

*^>3 <y hfg«KWtT«H *^*fc»iX7-4:UT7 
hffll 3-/10 ^©Ma^rtfoTt^ 

[0066] ±5s^«ifif!n?a s a-y^tc^fk-r 

S^tBWf^F S £ •? 9X/\W©gftffi©Z/j|S]©{S[ 
B (7*-ax{£B) £It$JLT^S„ 01 3©ftfg4 
4tt, ^©^Sttl^M^F S©-W*wU C©013 50 
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{Cfc^T, ft$ti:£Ml4 4©rtT*ttJa4 5T'«(£i£{ttT' 

fBH^/£<-r*fci6, WAtfH4©Z • ^'JyW 

-^2 o^iitf z-ez^t^tts-sfctt© 

1^&tB^fi€FS »(iFSa~FSeWtlfn 

Ell 3 ©Ml 4 4£ifiiKWK:#i&T:fe<©tfS*U\, 
t©«3\ Z#fa©ti«fcttLTfc»W;frm#F S©ffi 

aWEtttsn*. 

[0 0 6 7] fit, *KtZ^rift©(ftlItf8ll*fT5IK 

fre.z^iPi©{i£HZi ^iEsst^feenSo cntctti/ 

fi^Vi ©i;t©Z#fp]©{4fi&Zh 

TZ • V^U y^f-^2 0©«*»ft©W»*ff oT 
V>§ 0 L^b»3^5, i8»Jt^ P L ©IS«ffi© X Y X 

z £ffl©ffimfttti*f?o fc«£*c, ©r na*^ 
<^* 0 for, ^{csr*^^*^*i$n*^« 

[0 0 6 8] ±a>HSSfi?IJTti^ H4K^rJ:5K 

^AF^©§^cBa@^n/-c7u-^/^u/n 2 

©«M*ft <t 0 , MAF ^©{RSWftgip® i: 
«ffii:©fil[fiRIfll*8BS-p**J:5H:%oT^*o cn 

t±s ^m^lM^F S a~F S efc&micmft&*7-£ 
>y hfg«^©7U-y/^WH 2©i«?4ftmST'# 

*cfc%t*«-r*o 

[00 6 9] td*^ S3t3Sffl«tC©*7 , U-y^7U 
/H 2^IStt/cfe©TiiMlEl^ v >^V^©T\ iM^^dl 

U/bT?|g«ffiS*MlE-f * C IC «fc 

<0, »«ktt«©»iE«**t<'e#«. Lj^fc, SBtIS 

Rtf§jte&©jR#te7 , u-y/<7U/u*AnT*iiE-f * 

c i:{c«fc 0, •>x/>±-e©WH|/^->'©fflll1*n*t) 
SiETf * 0 

[0 0 7 0] **3, ^AF^©jM^K7P->/^5 

U/U*EHLs WAtfHl l©Xx'y7l 0 9t?d©7 
U-y/<7Wl/*fflv^T«5i©*7-b-y hffilE^ff 5 
fc, Xx -y 7 1 0 4 "e«ttf[a*fll#*W-W Lfci; * fc, 
X-r <y 7 1 0 9 T»«»a^M#*ttai-r * £Z£T\ 7 
xmw±t*©xu -y hiss t ©fig-fti^-f *o ^-d 

t*> c©fflH-fn©»»*ffi«5-fr*rc»fctt, 7u- 

y/^lsfUDMUPllCftt *^X/nW±T*©X'J 7ht 
S TCfflH-rn**^ ft»J^LT4Bt, Xf7 7 1 0 9 
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[0071] ±&mm®mt, msic^t&s 

KjsjAicz^riaoffiiittfflffloxy >y Mis T#*8i2£ 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Amendment 1] 

[Document to be Amended]Description 
[Item(s) to be Amended]Claims 
[Method of Amendment]Change 
[Proposed Amendment] 
[Claim(s)] 

[Claim 1]A projection optical system which projects a mask pattern on a photosensitive 
substrate, 

A substrate stage which holds said substrate and positions said substrate in a flat surface 
vertical to an optic axis of said projection optical system, 

A focal leveling stage which adjusts an angle of inclination of said substrate, and height of an 
optical axis direction of said projection optical system of said substrate, 
A projection optical system which projects an image of a pattern for focus detection aslant 
to an optic axis of said projection optical system using a nonphotosensitive light to said 
photosensitive substrate on a measure point of plurality in an exposure region by said 
projection optical system, 

A light-receiving optical system which condenses catoptric light from said two or more 
measure points, and carries out re-image formation of the image of a pattern for focus 
detection on said two or more measure points, 

Two or more photoelectric detection means to generate a detecting signal corresponding to 
each amount of strike slips of two or more images in which re-image formation was carried 
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out by this light-receiving optical system, 

In a projection aligner which has a control means which controls operation of said focal 
leveling stage based on a detecting signal from a photoelectric detection means of this 
plurality, 

Each detecting signal of said photoelectric detection means corresponding to said two or 
more measure points, And a projection aligner establishing a calculating means which 
calculates an offset value for doubling a base level of a focus on said substrate with the 
image surface by said projection optical system independently for said two or more measure 
points of every based on a process structure of an exposure surface of said substrate. 
[Claim 2]A detecting signal of said photoelectric detection means to correspond, respectively 
in two or more measure points distributed the whole surface in said exposure region is 
searched for by driving said substrate stage and running said substrate, where an image of a 
pattern for said focus detection is projected into an exposure region by said projection 
optical system from said projection optical system, 

A detecting signal of said photoelectric detection means in two or more measure points when 
said calculating means is distributed all over said, And the projection aligner according to 
claim 1 calculating an offset value for doubling a base level of a focus on said substrate with 
the image surface by said projection optical system independently for said two or more 
measure points of every based on a process structure of an exposure surface of said 
substrate. 

[Claim 3]The projection aligner according to claim 1 or 2 making light flux used when 
projecting an image of a pattern for said focus detection into an exposure region by said 
projection optical system from said projection optical system into light flux which has the 
bandwidth of not less than 100 nm. 

[Claim 4]On an optical path to [ out of said projection optical system ] said two or more 
photoelectric detection means, The projection aligner according to claim 1, 2, or 3 arranging 
an optical filter for carrying out entropy of the wavelength sensitivity characteristic of light 
flux used when projecting an image of a pattern for said focus detection into an exposure 
region by said projection optical system from said projection optical system. 
[Claim 5]The projection aligner according to claim 1, 2, 3, or 4, wherein said calculating 
means amends a desired value according to height of an image formation face by said 
projection optical system using an offset value independently calculated for said two or more 
measure points of every. 

[Claim 6]The projection aligner according to any one of claims 1 to 5, wherein a base level of 
a focus on said substrate includes a field where a pattern with the narrowest line width is 
exposed among said mask patterns. 

[Claim 7]The projection aligner according to any one of claims 1 to 6, wherein said 
calculating means calculates independently the 2nd offset value according to the imaging 
characteristic of said projection optical system for said two or more measure points of every. 

[Claim 8]By scanning a shot region on said substrate to said two or more measure points, 
search for concavo-convex distribution in said shot region, and said calculating means, The 
projection aligner according to any one of claims 1 to 7 calculating an offset value for 
doubling a base level of a focus on said substrate with the image surface by said projection 
optical system independently for said two or more measure points of every based on said 
concavo-convex distribution. 

[Claim 9]The projection aligner according to claim 8, wherein said calculating means 
memorizes a deviation of an image formation face of said projection optical system, and a run 
side of said substrate stage, adds this deviation amount and searches for said concavo- 
convex distribution. 



[Translation done.] 
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